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STEROIDS FOR CANCER TREATMENT 

Field of the invention 

The present invention relates to novel compounds 
which are 7a- substituted 17- alkylene - 1 6a* hydroxy steroi- 
dal estrogens. This invention specifically relates to 
5 estrogen derivatives where the 7a- substituent is chosen 
in such a way that it conveys ant i- estrogenic properties 
to the compound. The present invention also relates to 
use of said compounds as a medicament, and for the treat- 
ment of estrogen dependent disorders, a pharmaceutical 

10 composition comprising one or more of said compounds and 
a method of treatment. 
Background and prior art 

Estrogens are small molecule ligands that bind to 
the ligand- binding domain (LED) of the estrogen receptors 

15 ER~a and ER-p. The ligand- receptor complex regulates the 
transcription of certain genes by binding to response 
elements in the promoter regions of the genes. The recep- 
tor protein activates the transcription machinery by a 
complex mechanism, through the activating functions AF-1 

20 and AF-2 in the ER. For a comprehensive review on (anti) - 
estrogens, their receptors, structure and function, see 
ref 1. 

There are broadly speaking three types of ligands, 
all binding to the LBD but showing different pharmacolo- 

25 gical profiles: the full agonists, e.g. estradiol, which 
activate through both the AF-1 and the AF-2 activating 
functions of the receptor; the mixed agonists/antagonists 
or the so called SERMs {selective ER modulators), e.g. 
raloxifen, which activate only through the AF-1 and be- 

30 have either as agonists or as antagonists depending on 
the cellular context and tissue; the full antagonists, 
e.g. ICI 182,780, which inhibit both the AF-1 and the AF- 
2 activating functions. 
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The full antagonists, the so called pure anti- 
estrogens,, were first described by Bowler et al . (ref 2) 
and are especially useful for the treatment, of breast 
cancer . 

The molecular mechanisms at the level of ligand- 
receptor complex differentiating the full agonist, the 
SERM, and the full antagonist have recently been eluci- 
dated by X-ray crystallography (ref 3,4) . 

In addition to 17p- hydroxy substitution, full anta- 
gonist steroidal estrogens typically bear an lip- or a 
7a-long-chain substituent, which is necessary for the 
antagonistic property (ref 1) . It has been speculated 
that the .HP- and 7a- substituent s , both for antagonists 
and agonists, may bind to a common pocket in the receptor 
protein (ref 5) . 

Recently it was shown that the full antagonist ICI 
164,384 binds to the LBD of ERp in a 180° flipped orien- 
tation around the 03-017 axis, compared with the estra- 
diol-ER complex (ref 4) . In this orientation the 7a- sub- 
stituent of ICI 164,384 can occupy the so-called 11(3- 
pocket of the receptor LBD . 

In order to show potent agonistic effects steroidal 
estrogens should have a 17 -hydroxy group, preferably a 
17p-hydroxy, or a 17-keto group. The 17p-hydroxy group in 
such compounds is often combined with e.g. 17a-alkyl (or 
-alkynyl) or 16a-halide substituents . This type of D-ring 
substitution pattern has also been used in the lip- or 
7a- substituted steroidal ant i -estrogens reported in the 
literature, including the 7a- substituted steroidal com- 
pounds of the closest prior-art. 

In EP0138504 7a-substituted steroidal compounds, 
which are 17p-hydroxy substituted, optionally derivati- 
zed, or 17-keto substituted, are reported. This document 
includes the compound ICI 182,780 (3 , 17P~dihydroxy -7a- 
(9-[ [(4,4,5,5 , 5-pentaf luoro-n-pentyl) sulf inyl]nonyl]- 
estra-1 , 3 , 5 (10) -triene) ) . 
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EP0280618 describes 7a-aryl substituted steroids, 
including ant i- estrogens, which all are 17p-hydroxy, 17(3- 
acyloxy, or 17p-alkoxy substituted compounds. 

EP0367576 discloses compounds for use in the inhibi- 
tion of sex steroid activity. Among these compounds are 
7a-substituted estratrienes, preferably substituted with 
a 17 -hydroxy or a 17-keto group. 

In WO9920646 7a-thioethers are reported as steroidal 
estrogens and anti -estrogens . The compounds are 17-hydro- 
xy, 17-acyloxy, 17-alkoxy, or 17-keto substituted in the 
D-ring. The 17|3-derivatives are preferred. 

In WO0142186 compounds having hydroxycarbonyl-halo- 
genoalkyl side chains are reported. Some of these com- 
pounds are described as 7a- substituted steroidal anti- 
estrogens, all of which have the 1713-hydroxy substitution 
pattern. 

In EP0410554 7a- substituted 14 , 17a-ethano- and - 
ethenoestratrienes are reported as anti-estrogenic com- 
pounds. The compounds are all 17(3-hydroxy derivatives. 

EP0906332 (DE 19622457) reports on 7a- (5 -methyl - 
aminopentyl) -estratrienes and W09933855 reports on 11|3- 
halogen- 7a- substituted estrogens. All compounds are 17(3- 
hydroxy or 170-acyloxy derivatives. 

In WO9807740 7a-aminoalkyl -estratrienes are descri- 
bed, all compounds being 17 -hydroxy or -acyloxy deriva- 
tives. The vast majority of cited compounds are 17|3-hyd- 
roxy derivatives . 
Summary of the invention 

The objective problem of the present invention is to 
develop novel 7a- substituted steroidal anti-estrogen com- 
pounds with a new D-ring substitution pattern, that does 
not include the above mentioned substitution pattern 
known for potent estrogens, but still with a retained or 
higher affinity for the estrogen receptor in comparison 
with the above disclosed compounds of the prior art. 

This kind of novel compounds, in the form of new 
high affinity steroidal anti-estrogens according to for- 
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mula I, have been developed by introducing a 17-alkylene 
lGa-hydroxyl substitution in the D-ring in combination 
with 7oc~side- chains to convey antagonistic properties to 
the steroidal estrogens. The 7 -unsubst ituted 17-alkylene 
5 1 6 - a - hydr oxy 1 derivatives have earlier been described in 
document WO9708188 as steroidal estrogens with low "sex 
hormonal" activities, indicating a low binding affinity 
and/or low estrogenic agonistic potency of these 
compounds . 

10 The inventor of the present invention have unexpec- 

tedly found that the compounds of the present invention 
show equal or even higher affinity to the ERot- receptor , 
compared with prior art compounds. The 17-alkylene-16a~ 
hydroxyl substitution pattern can conceptually be combi - 

15 ned with any type of anti- estrogenic 7a- side-chain , Com- 
pounds of the present invention that show pure anti- 
estrogenic activity are especially useful for the treat- 
ment of estrogen dependent breast cancer and other estro 
gen related disorders such as 

20 

anovulatory infertility 

menstrual disorders 

male pattern baldness 

dysfunctional uterine bleeding 
25 endometrial polyps 

benign breast disease 

uterine leiomyomas 

adenomyosis 

ovarian cancer 
3 0 endometrial cancer 

melanoma 

prostate cancer 

cancers of the colon 

CNS cancers 
35 endometriosis 

polycystic ovary syndrome 

infertility 
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and can also be used for contraception in males. 

The phrases "antagonistic properties" and "anti- 
estrogenic properties" used in the present application 
relates to compounds that antagonise the action of an 
5 estrogen at the receptor level. 

Detailed description of the invention 

The object of the present invention is to provide 
novel compounds which are 7a-substituted 17-alkylene-16a- 
hydroxy steroidal estrogens. 
10 In a first aspect the present invention relates to a 

compound of the general formula I 



15 




2 0 wherein 

A is a 8-22 atoms long substituent , which convey 
anti -estrogenic properties to the compound and which sub- 
stituent A is defined by Di-s, wherein D is chosen from 
the group comprising R4-C<0)R4, R4S (O) 0 -2R4, N(R4) 3 , R40R4 
25 and R4(C6H4)R4 

wherein R4 independently represents a bond, or H, or 
a halogenated or non-halogenated, saturated or unsatura- 
ted, mono-, di-', or trivalent C1-C12 hydrocarbon 

B l ,B TT are H,H or H,0-R3 or 0-R3,H or H,F or 

3 0 together represent =0; 

Rl is H, or a potentially metabolically unstable 
group chosen from the group comprising a straight, 
branched, or cyclic C1-C6 alkyl , C1-C6 acyl, benzoyl, 
sulphamoyl , or N- acetyl - sulphamoyl ; 
35 R2 is H, or a potentially metabolically unstable 

group chosen from the group comprising C1-C6 acyl or 
benzoyl ; 



6 

R3 is H, or, C1-C3 alkyl, or a metabolically unstable 
group chosen from the group comprising C1-C6 acyl , benzo- 
yl, sulphamoyl , or N- acetyl -sulphamoyl; and 

X is methylene or a single bond, or 
5 pharmaceut i cal ly acceptable salts of the compounds 

of the general formula I ♦ 

In one preferred embodiment of the present inven- 
tion, A is 

- <CH 2 ) 4 - 6 N ( (CH 2 ) 0 . 2 H) (CH 2 ) 2 - 4 S (O) 0-2 (CH 2 ) 2 -4 (CF 2 ) X.3CP3 

10 or 

- (CHa) 7-11S (O) o- 2 (CH 2 ) 2 -4 <CF 2 ) 1.3CF3 

or 

-{CH 2 ) 8 -iaC{0)N((CH 2 )o-2H) (CY 2 ) 2 ~ 6 Y 
wherein Y is chosen from H or F 
15 or 

~ <CH 2 ) 8 _ 9 CH (C0 2 H) (CH 2 ) 2.5 (CF 2 ) X - 3 CF 3 

or 

-C 6 H 4 ~p-0 (CH 2 ) (0) 0-2 (CH 2 ) 2-4 (CF 2 ) 1 - 3 CF 3 

or 

20 -C 6 H 4 -p-0{CH 2 ) 2 NMe 2 ; 

Rl is hydrogen, or methyl, or acetyl, or benzoyl, or 
sulphamoyl, or N- acetyl - sulphamoyl ; 
R2 is hydrogen; and 

R3 is H, or methyl, or a potentially metabolically 
25 unstable group chosen from the group comprising C1-C6 
acyl, benzoyl, sulphamoyl, or N- acetyl -sulphamoyl . 
In another preferred embodiment A is 

- <CH 2 ) 4 - 6 N (CH 3 ) (CH 2 ) 2 _ 4 S (O) 0-2 (CH 2 ) 2 _ 4 (CF 2 ) 1.3CF3 

or 

30 - (CH 2 ) 7 ^ X S (0) 0-2 (CH 2 ) 2 -4 (CF 2 ) ^ 3 CF 3 

or 

. ~(CH 2 ) 10 C(O)N(CH 3 ) (CY 2 ) 2 - 6 Y 
wherein Y is chosen from H or F 
or 

35 . -(CH 2 ) a . 9 CH(C0 2 H) (CH 2 ) 2 . 5 (CF 2 ) ^CFs; 

B',B'' are H,H or H,0-R3 or 0-R3,H or H,F; 

Rl is H, or methyl, or acetyl, or sulphamoyl; and 
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25 



R3 is H, or methyl/ or acyl; 

In still another preferred embodiment of the present 
invention A is 

-(CH 2 ) 4 -6N(CH 3 ) (CH 2 ) 3 S(0)o^(CH2)3CF 2 CP3 

or 

- (CH 2 ) s-aoS (0) 0-2 (CH fl ) a . 4 (CF 2 ) 1-3CF3 



or 



10 and 



- (CH 2 ) 8-9CH (C0 2 H) (CH 2 ) 2-5 (CF a ) 1-3CF3 



R3 is H. 

. In yet another embodiment the new compound di scribed 
above is chosen from the group comprising 
11- (3-, 16aHDihydroxy~17-methylene-estra-l, 3, 5 (10) -triene- 
7a~yl) -undecanoic acid n-butyl -methyl -amide, 




11- (3, 16a-Dihydroxy-l7-methylene-estra-l,3,5 (10) -triene- 
7a-yl) -undecanoic acid n-butyl -methyl -amide 3-O-benzoate, 




11- (3 , 16a-Dihydroxy-17 -methylene- estra-1, 3, 5 (10) -triene- 
7ct-yl) -undecanoic acid (2, 2, 3, 3,4, 4,4-heptaf luoro) -n- 
but yl -methyl - amide , 



30 



35 




3, 16a-Dihydroxy-17-methylene-7a-[9-[(4,4,5^ 5, 5-penta- 
fluoro-n-pentyl) thio]nonyl]-estra-l f 3, 5 (10) -triene, 



10 




3/ 16a~Dihydroxy-17-methylene-7a-[9~[(4 / 4 / 5, 5, 5~penta- 
f luoro-n-pentyl) sulfinyl]nonyl]-estra-l, 3, 5 (10) -triene, 




3,16a- Dihydroxy- 1 7 - methyl ene - 7a- [ 9 - [ ( 4 , 4 , 5 , 5 , 5 - pent a - 

f luoro-n-pentyl) sulf inyl]nonyl]-estra-l, 3 ,5(10) -triene 3- 

0-acetate, 



15 X 



20 



25 



30 




3 , 16a-Dihydroxy- 17 -methylene- 7a-[9-[ (4 ,4,5,5, 5 -pent a - 
fluoro-n-pentyl)sulfinyl]nonyl]-estra-l,3,5(10) -triene 3- 
O-sulfamate, 



O 
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3 , 16a-Dihydroxy- 17 -methylene- 7a- [9 -[ (4 ,4,5,5, 5 -pent a- 
fluoro-n-pentyl) sulf inyl]nonyl]-estra~l, 3 , 5 (10) -triene 3- 
O-benzoate, 




3 , 16a-Dihydroxy-17-methylene-7a-[9-[ {4 ,4,5,5, 5-penta~ 
f luoro-n-pentyl) sulfonyl]nonyl]-estra-l, 3 , 5 (10) -triene, 



35 
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3 , 16a~Dihydroxy- 17 -methylene -7a- [9 -[ {4 ,4,5,5,5 - pent a- 
5 f luoro~n-pentyl) sulf inyl]octyl]-estra-l, 3 , 5 (10) -triene, 




10 7a-[9-[ (2,2,3,3,4,4 , 4-Heptaf luoro-n-butyl) sul f iny 1 ]nonyl] - 
3, 16a~dihydroxy-17-methylene-estra-l,3,5 (10) -triene, 



..OH 




3 , l6a-Dihydroxy- 17 -methyl ene-7a-[9-[ (3 ,3,4,4,5,5,6,6,6- 
nonaf luoro-n-hexyl ) sulf onyl]nonyl]-estra-l , 3 , 5 (10) -triene. 




3 / 16a-Dihydroxy-17-methylene-7a-[9-[(4,4,5,5,6,6,7,7, 7- 
nonaf luoro-n-heptyl) sulfonyl]nonyl]-estra-l,3, 5 (10) - 
triene, 

25 

....OH 




3 , 1 6a-Dihydroxy- 1 7 -methyl ene - 7a- [5 - [N-methyl -N-3 - 
30 (4,4,5,5, 5-pentaf luoro-n-pentylthio) -propylamine] -pentyl]- 
estra-l,3,5(10) -triene, 
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3 , 1 6a~Dihydroxy - 17 -me thylene - 7a- [5 - [N- methyl -N- 3 - 
(4, 4, 5, 5, 5-pentaf luoro-n-pentylsulf inyl) -propylamine] - 
pentyl]~es tra~l f 3 , 5 (10) -triene , 




3 , 16a~Di hydroxy - 1 7 -methylene - 7 a ~ [5 - [N - methyl - N - 3 - 
(4,4,5,5, 5 -pent af luoro-n-pentylsul f inyl ) - propyl amino] - 
pentyl]-estra-l , 3 , 5 (10) -triene 3-0-sulf amate, 




3, 16a-Dihydroxy-17-methylene-7a-[5-[N-methyl-N-3- 
20 (4,4,5, 5, 5-pentaf luoro-n-pentylsulf inyl) - propyl ami no] - 
pentyl]-estra-l, 3 , 5 (10) -triene 3-O-benzoate, 




25 

3, 16a-Dihydroxy-17-methylene-7a-[5-[N-methyl-N-3- 
(4,4,5,5, 5-pentaf luoro-n-pentylsulf onyl) -propylamine] ~ 
pentyl]-estra-l, 3, 5 (10) -triene, 

3 0 f^tS' OH 

3, 16a~Dihydroxy-17-methylene-7a-[5-[N-methyl-N-3- 
(3,3,4,4,5,5,6,6 , 6-nonaf luoro-n-hexyl ) -propylamine] - 
35 pentyl]-estra-l, 3 , 5 (10) -triene, 
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3 , lGa-Dihydroxy-17~methylene-7a-[5-{N-methyl-N--3- 
{4,4,5,5/6,6,7 , 7 , 7~nonaf luoro-n~heptyl) -propylaminoj- 
pentyl]-estra-l f 3,5 (10) -triene, 




11- (3 , 16a-Dihydroxy-17-methylene-estra- 1,3,5 (10) -triene* 
7oc-yl) -2- (4, 4, 5, 5, 5-pentafluoro-n-pentyl) -undecanoic 
acid, 




11- (3, l6a-Dihydroxy-17-methylene-estra-l,3 / 5 (10) -triene- 
20 7<x-yl) -2- (4,4,5,5,6,6,7,7, 7-nonaf luoro-n-heptyl) - 
undecanoic acid, 




11- (3, 16a-Dihydroxy~l7-methylene-estra-l,3, 5 (10) -triene- 
7a-yl )-2-(3,3,4 # 4,5,5,6,6,6 -nonaf luoro~n~hexyl) - 
undecanoic acid/ 



30 



35 




FF f 



10- (3 , 1 6a~Dihydroxy- 17 -methyl ene - es t ra~ 1 , 3,5(10) -triene- 
7a-yl) -2- (3, 3, 4, 4, 5, 5, 6, 6, 6-nonaf luoro-n-hexyl) -decanoic 
acid, 
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O OH 



-methylene-astra-1 . 3,5(10) -KX— - 
6,6,6-1 

undecanoic. acid methyl ester, 



10 




F F F 



triene-7a-yl) -nonyl]-2- (3 , 3 , 4 , 4 , b ,s , 
hexyl) -malonic acid, 



15 




20 



11- (3 6a,16a-TriHydro X y-17-methylene-estra-l,3,5(lO) 

11 iJ, r>_butvl -methyl -amide, 

triene-7cc-yl) -undecanoic acid n toutyi m 




OH 

3 , 6a, xsa-Trihydroxy-lT-methylene-Ta-tS-K^ , 4 , ,5 .5 , s- 
plntafluoro-n-pentyl) thio]nonyl]-e S tra-l. 3 . 5 (10) -tr.ene, 



25 



30 



35 




3,6a, l6a-Trihydroxy-17 -methylene- 7a-[9-[ (4^5,5,5 
pentaf luoro-n-pentyl) sulf inyl]nonyl]-estra-l, 3,5(1 



(10) 



triene, 



13 




pantaf luoro-n-pentyl) sulf inyl]nonyl] estra 
triene 3-O-sulf amate, 



10 



15 




estra-l,3,5(10)-triene, 



20 



25 



30 




3 6 a^6a.Trihydroxy-17-methylene-7a-[5-[N-methyl- N -3- 
(4 5 !s ,5-pentaf luoro-n-pentylthio) -propy latino] -pentyl]- 
estra-l,3,5(10)-triene 3-O-sulf amate, 




9 n . 

O OH 

3 sa i6a-Trihydroxy-17-methylene-7a-[5-lN-methyl-N-3- 

5 !s ,5-pentaf luoro-n-pentylsulf inyl) -propylam.no] - 
pentyll-estra-1 , 3 , 5 (10) -triene, 




3 , 6 «, i6a-Trihydroxy-17-rnethylene-7a-[5-[N- m ethyl-N-3- 
(3 , 3 , 4 , 4 , 5 , 5 , 6 , 6 , 6 -nonaf luoro-n-hexyl) -propylamxno]- 
35 pentyl]-estra-l, 3 ,5(10) -triene, 



10 



15 



25 



30 



35 
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11- (3 , 6a, 16a~Trihydroxy- 17 -methylene -est ra-1, 3 , 5 (10) - 
triene~7a-yl) ~2- (3,3,4,4,5,5, 6, 6, 6-nonaf luoro-n-hexyl) 
undecanoic acid, 




10- (3,6a, lea-Trihydroxy-^-methylene-estra-l^, 5 (10) - 
triene- 7a-yl ) -2- (3,3,4,4,5,5,6,6,6 -nonaf luoro -n~hexyl ) 
decanoic acid, 



HO' 




( „OH 



OH 




F 



11- (6P-Fluoro-3, 16a~dihydroxy~17-methylene-estra~ 
20 1,3, 5 (10) -triene-7a-yl) -undecanoic acid n - butyl -methyl- 
amide , 




6P~Fluoro-3 , 1 6a- dihydroxy- 1 7 -methyl ene - 7a- [9 - [ (4,4,5,5,5- 
pent af luoro -n-pentyl) thio]nonyl]-estra-l, 3 , 5 (10) -triene, 




F JF 



Sp-Fluoro-3, 16a-dihydroxy-17-methylene-7a-[9-[(4 / 4 / 5 / 5, 5- 
pentafluoro-n-pentyl) sulf inyl]nonyl]-estra-l, 3 , 5 (10) - 
triene, 



15 



HO' 




3 _ ( 4,4,5,5,5-pentafluoro-n-pent Y lthxo) P 
pentyll-estra-1. 3 , 5 (10) -triene, 



10 




F F 



15 



3.(4,4,5, 5, 5-pentafluoro-n-pentylsulfxnyi) p 
pentyl] - estra- i , 3 , 5 ( 10 ) - triene , 



6B Fl uoro-3 , i6a-dihydLoxy-l7-methylene-7a-[5-[N- m e t hyl-H- 
20 3 (3^4 . 5,5.6,6, 6-nonaf luoro-n-hexyl) -propylamine] - 
pentyll-estra-l , 3 , 5 ( 10 ) - triene , 




25 




F F F 



1,3,5(10) -triene-7a-yl) -2- (3 ( 3,4,4,s,3» 
n-hexyl) -undecanoic acid, 



30 



HO' 




35 



10- (66-Fluoro-3 , i6a-dihydroxy-l7-methylene-estra- 

10 ibp rJ-u^ 5,6,6,6-nonafluoro 

1,3,5(10) -triene-7a~yl) -2 - (3,3,4,4, b , a, o, 

n-hexyl) -decanoic acid, 



16 



10 



15 



20 



25 




3, 6(3, 16a- Trihydroxy- 1 7 -methyl ene - 7a- [9 -[(4,4,5, 5,5- 
pentaf luoro-n-pentyl ) sulf inyl]nonyl] - est ra- 1 ,3,5(10) 
triene, 




3, 6(5, 16a-Trihydroxy-17-methylene-7a-[5-[N-methyl-N-3- 
(4,4,5,5, 5-pentaf luoro-n-pentylthio) -propyl ami no] - pent y 1 ] - 
estra-1 , 3 , 5 (10) -triene, 



3, 6p, 16a-Trihydroxy-17-methylene-7a-[5-[N-methyl-N-3- 
(4,4,5,5, 5-pentaf luoro-n-pentyl sulf inyl) -propyl amino] - 
pentyl]-estra-l , 3 , 5 (10) -triene, 





11- (3, 60, 16a-Trihydroxy-17-methylene~estra-l,3, 5 (10) - 
triene- 7a~yl) -2 -(3,3, 4,4, 5, 5, 6, 6, 6-nonaf luoro-n-hexyl) 
undecanoic acid, 



30 



35 




11- (17- (1,2 -Ethylene) -3 , 16a-dihydroxy-estra-l , 3 , 5 (10) 
triene- 7a-yl> -undecanoic acid n-butyl-methyl -amide, 
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10 



15 




5 11- (17- (l f 2 -Ethylene) -3 , 16a-dihydroxy-estra-l , 3 , 5 (10) - 
triene- 7a-yl) -undecanoic acid n-butyl -methyl -amide 3-0- 
benzoate, 




11- (17- (1,2 -Ethylene) -3 , 16a-dihydroxy-estra-l , 3 , 5 (10) - 
triene~7a~yl) -undecanoic acid (2,2,3,3,4,4,4 -hepta- 
fluoro) ~n~butyl -methyl -amide, 




17- (1,2-Ethylene) -3, 16a-dihydroxy-7a-[9-[{4,4, 5, 5, 5- 
2 0 pentaf luoro-n-pentyl) thio]nonyl]-estra-l , 3 ,5(10) -triene, 




25 17- (1, 2 -Ethylene) -3 , 16a~dihydroxy-7ot-[9-[ (4 , 4 , 5 7 5 , 5- 
pentafluoro-n-pentyDsulfinyllnonyll-estra-l^^ (10) - 
triene, 



30 



35 




CO**. 



17- (1,2-Ethylene) -3 , 16a-dihydroxy-7a-[9~[ (4 , 4 , 5 , 5 , 5- 
pent af luoro - n-pentyl ) sul f inyl]nony 1] - es tra -1,3,5(10) 
triene 3-O-acetate, 



18 




^ i 6a-dihydroxy-7a-[9-t (4,4,5, 5,5- 
17- (1,2 -Ethylene) -3,16a ainyu. j 
pentafluoro-n-pentyl)sulfxnyl]nonyiJ 

triene 3-O-sulf amate, 



OH 



10 



o 




1,- (1 ,2-Ethyae„e, -3 , 16 a-dihydro X y-7a-[ 9 -[ (4. t. 5, s, 5- 
pe„ t akuoro-n-pentyl) sulf onyl]nonyl]-estra-l , 3 , 5 (10) 

triene, 



15 



HO' 




20 



17- (1,2-Ethylene) -3, 1 6a-dih y drcxy-7«-[9-[(4,4 5 ,5.5- 
pentailuoro-n-pentyl) sul £ inyl]°ctyl]-e B t r a-l . 3 , 5 (10) 



triene , 



25 




x „ m no 9 3 4,4,4-heptafluoro-n 
17-(l,2-Ethylene)-7a-[9-[(2,2,3,3,4,4, v 

n , n*rt_dihvdroxy-estra-l,3,5UO 
butyl) sulf inyl]nonyl]-3 , l6a-dinyaru Ay 



) 



triene, 



30 




17- (1 , 2 -Ethylene) -3 , l6a-dihydroxy-7a-[9- 
[(3,3,4,4,5,5,6,6, 6-nonaf lucre -n-hexyi) sulf onyl]nonyl]- 
35 estra-l,3,5(10) -triene, 



?\ ACTIVE BX0-i!K«rH ESSKSRCH. 



19 



es tra-X,3,5(10)-triene, 





(4,4,5,5,5-pentafluoro-n-pentylthio) pr py 
estra-l,3,5(10)-triene, 




' % ^afluoro-n-pentylth^-propyla.inol-peutylh 



> (4,4,5,5,5-pentafluoro 

estra-1 , 3 , 5 (10) -triene 3-O-benzoate, 



5 




,n n 2 Ethylene) -3, l6a-dihydroxy-7a-[5-[N-methyl-N-3 
17- (1,2 -Ethylene; am ino] -pentyl]- 

(4,4,5,5, 5-pentaf luoro-n-pentylthio) propy 

eatra-1,3,5 (10) -triene 3-O-acetate, 



50 




35 



estra-l,3,5(10)-triene 3-0-sulf amate, 
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10 




17- (1,2 -Ethylene) -3, 16a-dihydroxy-7a-[5~[N-methyl-N-3- 
(4,4,5,5, 5 -pentaf luoro-n-pentylsul finyl ) -propylamine)] - 
pentyl] - est r a - 1 ,3,5 (10) -triene, 




17- (1/2 -Ethylene) -3 , 16a~dihydroxy-7a~[5-[N~methyl~N-3- 
(4,4, 5,5, 5 - pe n t a f 1 uor o - n - pent y 1 sul f ony 1 ) - propyl ami no] - 
pentyl]~estra-l,3,5 (10) -triene, 




15 



17- (1,2-Ethylene) -3, 16a-dihydroxy-7a-[5-[N-methyl-N-3- 
20 (3,3,4,4,5,5,6,6,6 -nonaf luoro-n-hexyl ) -propylamine] - 
pentyl] - est ra- 1,3, 5 (10) -triene , 




25 FF f F 

17- (1,2 -Ethylene) -3 , 16a-dihydroxy-7a-[5-[N~methyl -N-3 - 
(4,4,5,5,6,6,7,7 , 7 -nonaf luoro-n-heptyl) - propyl ami no] - 
pentyl] -estra- 1,3,5 (10) -triene, 



30 




11-(17-(1,2 -Ethylene) - 3 , 16oc-dihydroxy-es tra- 1 ,3,5(10) 
triene -7a-yl) -2- (4 , 4, 5 , 5 , 5-pentaf luoro-n -pentyl) - 
35 undecanoic acid, 
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xxct 




11- {17- (1,2 -Ethylene) -3 , 16a-dihydroxy-estra-l # 3 , 5 (10) - 
triene- 7a-yl) -2- (4,4,5,5,6,6,7,7, 7 - nonaf 1 uoro - n - hepty 1 ) 
undecanoic acid, 



* * * 

* ■ 



10 



15 



25 




11- (17- (1, 2 -Ethylene) -3 , 16ct~dihydroxy-estra~l , 3 , 5 (10) - 
triene~7a-yl) -2- (3, 3,4, 4, 5, 5, 6, 6, 6 -nonaf luoro-n-hexyi) - 
undecanoic acid, 




10- (17- (1,2-Ethylene) -3, 16a-dihydroxy-estra-l, 3 , 5 (10) - 
2 0 triene~7a-yl) -2- (3 , 3 , 4 , 4 , 5 , 5 , 6 , 6, 6-nonaf luoro-n-hexyl) ■ 
decanoic acid, 



HO 





O OH 



11- (17- (1,2-Ethylene) -3 , 16a~dihydroxy~estra-l , 3 , 5 (10) - 
triene~7a-yl) -2- (3,3,4,4,5,5,6,6, 6-nonaf luoro-n-hexyl ) * 
undecanoic acid methyl ester, 




30 



2-[9- (17- (1,2-Ethylene) -3 , 16a~dihydroxy~estra-i , 3 , 5 (10) 
triene-7ct-yl) -nonyl]-2- (3,3,4,4,5, 5, 6, 6, 6-nonaf luoro-n- 
35 hexyl) -malonic acid, 
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,0H 



O^OH 



10 



15 



triene-7a-yl)-undecanoic acxd n-butyl metny 



20 



HO' 1 " 6 

U (17-(1 2- Et hylene)-3,6a.6a- t rihydro X Y-BStra-l,3,5tl0) 
11-117- ^J-r^ * 4 4 _hepta- 

triene-7a-yl)-undecanoic acxd (2,2,3,3,4, 

fluoro) -n-butyl-methyl-araide, 




25 



HO" 




. t rih y aroxy-7a-[9-l(4,4,5,5,5- 
^ntyl) thio]nonyl)-estra-X. 3 ,5(10) -triene, 



17- (1,2 -Ethylene) -3,6a, 6a 
pentaf luoro- 



HO* 




X,- (1 , 2-Ethylene) -3 , 6a, 6a-trihydr OX y-7a-[9-[ (4 , 4 5 5,5 
penta£luoro-n-pentyl) BulfinyllnonyH-estra-1, 3 , 5 (10) 



triene, 



30 




F 

17-(lT2-Ethylene)-3.6a, 6 a-trihydroxy-v a -[ 9 -[(4,4 5 5,5- 
Pentakuoro-n-pentyD «W inyl]nonyl]-e S tra-l, 3,5(10,- 
triene 3-O-sulf amate, 



35 



23 




17- (1,2- Ethylene ) -3, 6a, 6a- 1 r ihydroxy- 7a-[9-[ (4 , 4 , 5, 5, 5- 
pent a f 1 uoro - n -penty 1 ) sulfonyl]nonyl]-estra-l, 3 , 5 (10) - 
triene, 



10 



15 



20 




17 - (1 # 2 -Ethylene) ~7a~[9-[ (2,2,3,3,4,4,4 -heptaf luoro-n- 
butyl) sulf inyl]nonyl]-3 , 6a, 6a-trihydroxy-estra-l, 3 , 5 (10) 
triene, 




17- (1,2 -Ethylene) -3, 6a, 6a-trihydroxy-7a-[5-[N-methyl-N-3- 
(4,4,5,5, 5-pentafluoro-n-pentylthio) -propyl amino] -pentyl] 
estra-1,3,5 (10) -triene. 



25 




17- (1, 2 -Ethylene) -3 , 6a, 6a- trihydroxy-7a-[5-[N~methyl-N-3 - 
(4,4,5 , 5, 5-pentafluoro-n-pentylthio) -propyl amino] - pent y 1 ] 
estra-1,3, 5 (10) -triene 3-0- sulf amate, 



30 



35 




F F 



1 7 - ( 1 , 2 - Ethylene ) - 3 , 6a , 6a-trihydroxy-7a-[5 - [N-methyl -N- 3 - 
(4,4, 5, 5, 5-pentaf 1 uoro -n -pentyl sulf inyl) - propyl amino]- 
pentylJ-estra-1,3,5 (10) -triene, 
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HO' 




17- (1,2 -Ethylene) -3, 6a, 6a-trihydroxy-7a-[5-[N-methyl-N~3- 
(4/4,5, 5 , 5 - pe n t a f 1 uoro - n - pen ty 1 sul f ony 1 ) -propyl amino]- 
pentyl]-estra-l, 3 , 5 (10) -triene, 



10 



15 



20 



OH 



HO' 




11- (17- (1 ; 2 -Ethylene) -3 , 6a, 6a~trihydroxy-estra~l, 3 , 5 (10) 
triene -7a-yl) -2- (4 , 4 , 5 , 5 , 5-pentaf luoro-n-pentyl) -unde- 
canoic acid, 




11- (17- (1,2 -Ethylene) -3 , 6a, 6a-trihydroxy-estra-l , 3 , 5 (10) 
triene-7a-yl) -2- (4 , 4 , 5, 5, 6, 6 f 7 # 7, 7-nonaf luoro-n-heptyl) - 
undecanoic acid, 



* » * 



25 



30 



35 




10- (17- (l r 2 -Ethylene) -3 , 6a, 6a~trihydroxy-estra-l, 3 , 5 (10) 
triene ~7a-yl) -2- (3 , 3 , 4 , 4, 5 , 5 , 6 , 6 , 6-nonaf luoro-n-hexyl) - 
decanoic acid, 



HO' 




OH 



OH 




O OH 



11- (17- (1,2 -Ethylene) -3 , 6a, 6a-trihydroxy~estra-l, 3 ,5(10) 
triene-7a-yl) -2- (4, 4, 5, 5, 5 -pentaf luoro-n-pentyl) - 
undecanoic acid methylester. 
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11- (17- (1 2-Ethylene) -3 , 6a, 6 a-trihydroxy-estra-l , 3 , 5 (10) ■ 
11- (17 u.»* y ^ c£1 =t7 7-nonafluoro-n-heptyl) - 

triene-7a-yl)-2-(4,4,5,5,6,6,7,7,7 nonarxu 

undecanoic acid raethylester, 




2-[9- (17- (1,2-Ethylene) -3 , 6a, 6a-trihydro X y-estra- 
l / 3,5(10)-triene-7a-yl)-nonyl]-2-(3,3,4,4,5,5,6,6,6. 

nonaf luoro-n-hexyl) -malonic acid, 



..OH 



.OH 



HO' 



11- (17- (1,2-Ethylene) -6jJ-f luoro-3 , 16a-dihydroxy-estra- 
1,3,5 (10) -triene-7a-yl) -undecanoic acid n-butyl -methyl- 

amide , 




11- (17- (1,2-Ethylene) -6(3~f luoro-3 , 16a-dihydroxy-estra- 
1,3,5 (10) -triene-7a-yl) -undecanoic acid (2,2,3,3,4,4,4- 
heptafluoro) -n-butyl -methyl -amide , 




17- (1,2-Ethylene) -6p-f luoro-3 , 16a-dihydroxy- 7a-{9- 
[(4,4,5,5, 5-pentaf luoro-n-pentyl) thio]nonyl]-estra- 
1,3,5 (10) -triene, 
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10 



15 



20 



25 



30 




17- (1, 2 -Ethylene) -6(J-f luoro-3, 16a-dihydroxy-7a~[9~ 
[(4,4,5,5, 5 -pentaf luoro-n-pentyl ) sul f inyl]nonyl] -estra - 
1, 3, 5 (10) -triene, 




17- (1,2 -Ethylene) -6p-f luoro-3 , 16a-dihydroxy-7a-[9~ 
[(4,4 , 5, 5 , 5-pentaf luoro-n-pentyl) sul f inyl]nonyl] -estra- 
1,3,5 (10) -triene 3-0~sulf amte, 




17- (1,2 -Ethylene) -6p~f luoro-3 , 16a-dihydroxy-7a-[9- 
[(4,4 , 5, 5, 5-pentaf luoro-n-pentyl) sulf onyl]nonyl]-estra- 
1,3,5 (10) -triene, 




17- (1 , 2 -Ethylene) -6p-f luoro-3 , 16a- di hydroxy- 7a~[5-[N- 
methyl-N-3- {4,4,5 , 5 , 5-pentaf luoro-n-pentyl thio) -propyl 
amino]-pentyl]-estra-l, 3 , 5 (10) -triene, 




17- (1,2 -Ethylene) -6p-f luoro-3 , 16a-dihydroxy~7a-[5-[N-* 
methyl -N-3- (4, 4, 5, 5 , 5-pentaf luoro-n-pentyl thio) -propyl 
35 amino]-pentyl]-estra-l , 3,5(10) -triene 3-O-sulf amate, 
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10 



15 



20 



25 
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35 




F F 



17- (1,2 -Ethylene) ~6p-f luoro-3 , 16a-dihydroxy-7a-[5-[N- 
methyi-N-3- (4,4,5 , 5, 5-pentaf luoro~n-pentylsulf inyl) - 
propylamino]-pentyl]~estra-l, 3, 5 (10) -triene, 




17- (1,2 -Ethylene) -6{5-f luoro-3 , 16a~dihydroxy-7a~[5-[N~ 
methyl-N~3- (4 , 4, 5, 5, 5~pentaf luoro-n-pentylsulf onyl) - 
propyl amino] -pent yl]-estra-l, 3 , 5 (10) - triene, 




11- (17- (1,2 -Ethylene) -6p-f luoro-3 , 16a-dihydroxy-estra- 
1,3,5 (10) -triene- 7a-yl) -2- (4 , 4 , 5, 5 , 5-pentaf luoro-n- 
pentyl) -undecanoic acid, 




11- (17- (1,2-Ethylene) ~6p~f luoro-3 , 16a-dihydroxy-estra- 
1,3,5 (10) -triene-7a-yl) -2- (4, 4, 5, 5, 6, 6, 7, 7, 7-nonafluoro 
n-heptyl) -undecanoic acid,. 




11- (17- (1,2 -Ethylene) -6(3-f luoro-3 , 16a-dihydroxy~estra- 
1,3,5(10) -triene - 7a-yl) -2- (4,4,5,5,6,6,7,7,7 -nonaf luoro 
n~heptyl) -undecanoic acid methylester, 
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HO 




17 (1 2-Ethylene)-3,6P,6a-trihydroxy-7a-[9-[(4,4,5,5,5- 
17-11,^ tx-xiyj-c r . , 3 5 (io) -trxene, 

pentafluere-n-pentyl)thie]nenyl]-estra 1,3,5U 



17-(l,2-Ethylene)-3,6P,6a-trihydroxy-7a-[9-[(4,4 5 5,5- 
pentaf lucre -n-pentyl) Bulf inyl]ncnyl]-estra-l , 3 , 5 (10) - 
triene, 





^-(l^-Ethylenei-S^p.Sa-trihydroxy-Va-lB-lN-methyl-N-S- 
(4,4,5,5, 5-pentaf luoro -n-pentyl thio) -propylamine] -pentyl]- 
estra-l,3,5(10) -triene, 




OH 



17-(l / 2-Ethylene)-3,6p / 6a-trihydrexy-7a-[5-[N-methyl-N-3- 
(4,4,5,5,5 -pentaf luere-n-pentylsulfinyl) -propyl amino] - 
pentyl]-estra-l, 3 , 5 (10) - triene, 




ll-(17-(l,2-Ethylene)-3,6p,6a-trihydroxy-e S tra-l,3,5(10) 
triene-7a-yl)-2-(4 / 4 / 5,5,5-pentafluere-n-pentyl)- 

undecanoic acid, 
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tr iene-7a-yl)-2-(4,4,5,5,6,6,7,7,7 nana 
undecanoic acid, 



10 




OH 



17- (1,2-Ethylene) ^.iSa-dihydroxy-S-keto-^-lS- 
(4,4.5,5, 5-pentaf luoro-n-pentyl) thiononylj-estra 
1,3,5(10) -triene, 



15 




20 



, 7- (i 2-EChylene) -3 , l6a-dihydroxy-S-keto-7a-[9- 

"« ,4 1 5 . s'pentafluoro-n-pentyl) eulf inyl]nonyl]-e S tra. 

1,3,5(10) -triene, 



25 




17 - (1 . 2-Ethylene) -3 , l S a-dihydro*y-6-Keto-7a-[5-lN- m ethyl 
K-3 (1 . 4 , 5 , 5 , 5-pentafluoro-n-pentyleMo) -propyl amino] - 
pentyl)-e S tra-l , 3 , 5 (10) -triene, 



30 




35 



17- (1,2 -Ethylene) -3 , i6a-dihydroxy-6a-methoxy-7cc-[9- 
(4,4,5,5,5 -pentaf luoro-n-pentyl) thiononyl]-estra- 
1,3,5(10) -triene, 



;.C£4-02-"-0 -> 
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x o -ycr, riilivdroxy-6a-methoxy-7a-[9- 
1,3,5(10) -triene, 



10 




17- (l^-Bthylene, -3 , 16 „-di h ydro^- 6 p--tho X y-7a-[9- 
(4,4.5,5, s-pentaf luoro-n-pentyl> thiononyl]-estra 



1,3,5 (10) -triene, 



15 




17 - (1,2-Bthyiene) -a.XSa-dihydroxy-sp-methoxy-Va-t,- 
2 0 1(4 , 4 , 5 , 5, s-pentaf luoro-n-pentyl> sulf inyl]nonyl]-estra 



1,3,5(10) -triene 




Tn a second aspect the present invention relates to 
n e„ compound as described above for use as a medica 

^"m a third aspect the present invention relates to 
the use of a new compound as described above for the .a 

Murine of a medicament for the treatment of an est- 
nufacturmg 01. a , f ■ hs from 

rogen related disorder or condition that benefits 

antiestrogen treatment. related 
in one preferred embodiment the estrogen related 
disorder or condition is chosen from the group comprising 
estrogen dependent breast cancer, anovulatory mfertl- 
Tity lens/rual disorders, male pattern baldness, dys- 



25 



30 



35 
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functional uterine bleeding, endometrial polyps, benign 
breast disease, uterine leiomyomas, adenomyosis, ovarian 
cancer, endometrial cancer, melanoma, prostate cancer, 
cancers of the colon, CNS cancers, endometriosis, poly- 
5 cystic ovary syndrome, infertility and contraception in 
males.' 

In another preferred embodiment the estrogen related 
disorder is estrogen dependent breast cancer. 

In a forth aspect the present invention relates to a 
10 pharmaceutical composition comprising a new compound as 

described above admixed with one or more pharmaceutical ly 
acceptable excipients or carriers. 

In one. preferred embodiment the excipients are cho- 
sen from the group comprising filling agents, lubricants, 
15 flavours, colourings, sweetenings, buffers, acidifying 
agents, diluents and preservatives. 

In another prefered embodiment the pharmaceutical 
composition is administered orally, intramuscularly, 
intravenously, intraperitoneal ly or subcutaneous ly, via 
20 implants, rectally, intranasally, transdermal ly, or 
vaginally, preferably orally, transdermally or intra- 
nasally. 

In a fifth aspect the present invention relates to a 
method of treatment comprising administration of a phar- 

25 maceutically effective amount of a new compound as desc- 
ribed above or a pharmaceutical composition as described 
above to a subject suffering from an estrogen dependent 
disorder or condition. 

In one embodiment the estrogen dependent disorder or 

3 0 condition to be treated is chosen from the group compri- 
sing estrogen dependent breast cancer, anovulatory infer- 
tility, menstrual disorders, male pattern baldness, 
dysfunctional uterine bleeding, endometrial polyps, be- 
nign breast disease, uterine leiomyomas, adenomyosis, 

35 ovarian cancer, endometrial cancer, melanoma, prostate 

cancer, cancers of the colon, CNS cancers, endometriosis, 
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polycystic ovary syndrome, infertility and contraception 
in males. 

In another preferred embodiment the estrogen depen- 
dent disorder is estrogen dependent breast cancer. 
5 The compounds of the present invention may be given 

in doses about 0.1-1000 mg/day, preferably in doses about 
1-100 mg/day. The compounds of the present invention may 
be administered orally, by injections, e.g. intramuscu- 
lar, intravenous, intraperitoneal, or subcutaneous, via 

10 implants, rectally, intranasal ly, transdermal ly , vaginal- 
ly or by any other route suitable to deliver an therapeu- 
tically active amount of the compound. 

The pharmaceutical composition of the present inven- 
tion comprises a pharmaceutically effective dose of at 

15 least one of the compounds according to the present in- 
vention, preferably in admixture with one or more phar- 
maceutically acceptable excipients, diluents or carriers. 
The amount administered will vary depending on various 
factors, e g age, sex, weight, which disorder or condi- 

20 tion that is treated and the compound used. Both local 
and systemic administration is possible. 

With "pharmaceutically acceptable" is meant that the 
excipients, diluents or carriers must be compatible with 
the other ingredients of the formulation, and not dele- 

25 terious to the receipient thereof. 

The pharmaceutical composition can be prepared ac- 
cording to any of the methods well known by a person 
skilled in the art of pharmacy. Such methods may include 
the step of bringing the novel compounds of the present 

3 0 invention in contact with liquid carriers, solid mat- 
rices, semi-solid carriers, finely diveded solid carriers 
or combinations thereof, and then, if necessary, introdu- 
cing or shaping the product into the desired delivery 
system. 

35 One or more suitable unit dosage forms comprising a 

pharmaceutically effective dose of at least one of. the 
compounds according to the present invention, optionally 
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formulated for sustained release, can be administered by 
a variety of routes e. g. orally, intramuscularly, 
intravenously, intraperitoneally or subcutaneously , via 
implants, / rectally, intranasally, transdermally, or va- 
5 ginally. Preferably, the novel compounds according to the 
invention are administrated orally, transdermally or 
intranasally , 

Embodiments of the present invention 

.The present invention will now be described in more 

10 detail by the following examples, which are included in 
order to disclose some embodiments of the invention, but 
not - in any way to limit the scope of the invention. 

In the description of the preparative methods/the 
manipulation of protecting groups is not included. It is 

15 obvious for the person skilled in the art that some func- 
tional groups, e.g. hydroxy groups, need to be protected, 
e.g. as acetals, ethers, or silyl ethers, during the syn- 
thetic steps. 

The novel steroidal anti-estrogens according to the 
2 0 invention can be prepared from 7a- substituted estradiol 
or estrone derivatives by methods described in the lite- 
rature (Scheme 1, WO9708188) - 

The 7a- substituted estradiol or estrone derivatives 
can be prepared by nucleophilic addition to steroidal 6- 
25 en derivatives or by alkylating 6-keto-estra-l , 3 , 5 (10) - 

triene derivaties with electrophilic reagents (ref 6) . 6- 
Keto-derivatives can be prepared by oxidation methods 
descibed in the literature, e.g. the 2 step procedure 
using H 2 0 2 and PCC as oxidising agents (ref 6) < 
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Thus, the la- substituted estradiol derivative (I) 
may be oxidized to the estrone derivative (II) by known 
methods, e.g. by pyridinium chlorochromate (PCC) or 
tetrapropylammonium perruthenate/N-methylmorpholine N- 
oxide (TPAP/NMNO) in inert solvents like CH 2 C1 2 . The 
estrone derivative (II) may be reacted with a Wittig-type 
reagent, like Ph 3 PCH 2 , preferably in DMSO or toluene as 
solvent, to give the exo- methylene derivative (III) . 
Allylic oxidation of (III) by Se0 2 then stereoselective^ 
gives the i7-methylene-16a-hydroxy derivative (IV) . This 
can also be prepared from 16a-hydroxy-17-one derivatives 
by Wittig-type reactions, e.g. using the Tebbe reagent. 
Cyclopropanation of (IV) to give the 17- (1 2 • -ethylene) - 
16<x-hydroxy derivative (V) may be accomplished by 
Simmons-Smith like reagents, e.g. by CH 2 l 2 /ZnEt 2 in CH 2 C1 2 . 

Alternatively, the manipulation of the D-ring can be 
done prior to the introduction of the 7a- side chain 
(Scheme 2) using the same methods as described above. 
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Scheme 2 



The 17 -alkylene-16a-hydroxy derivative (VII) can be 
" ■ , I Z aive the 6-keto derivative (VIII) . which may 

oxidized to gi" the 6 _ reaoti ng the eno- 

v, •la-alkylated to give (IX), e.g. ny 

(vm, ------r o 

Further transf ormations of (IX) into 

, . DVlort w v methods known to a person 
20 ves may be accomplxshed * subje cted to reduc- 

skilled in the art. Thus (IX) can be su 3 

_ ~ Q „ hv hvdride reagents, to give cne om, 
ti on methods, ..g. * * metUy lene derivative 

hydroxy derivative (B - OH) ° _ _ QH) 

(B ., B . ■ = H,H) . The 6a-h y droxy derivative (B 

• ■ . rfhv Mitsunobu-reactions to give 6p-h y droxy 
25 be epimenzed by derlvative oan also be trans- 

derivatives. The 6a-hydroxy den chlori de 
formed into 6-halo derivatives, e. g. by thiony 
or by the D^ST reagent, or reduced to the methylene deri 
vative by, e.g. hydride reagents like E t 3 SiH or Bu 3 SnH 
30 Iler acidic or radical-initiated conditions The 6-halo 
^Hvatives can be reacted with nucleophiles, e.g. hyc 
^ reagents like bi E t,BH to give the methylene deriva- 
IZ or with alcohols to give 6-alkoxy derivatives, 
in the preparative examples column chromatography 
35 separations were performed using Merc* Si0 2 "J*-™ 
0.063 mm, silica gel. TLC analyses were perfo^d on 
Merck Sio 2 60 P254 precoated aluminium sheets and 
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spots were visualized by charring with 10% aqueous H2SO4. 
Microwave-assisted reactions were performed in sealed 
tubes using a PersonalChemistry Smith Synthesizer. MS 
spectra were recorded with a ThermoFinnigan LCQ. NMR 
5 spectra were recorded with a Bruker ARX 400 (400 MHz) 
with TMS as internal standard. 
Preparation of starting materials (SM) 
SMI 

ll~Iodo-undecanoic acid n- butyl -methyl -amide 
10 a. 11-Bromo-undecanoic acid n- butyl -methyl -amide 




. n-Butylmethylamine (1.31 g, 15.0 mmol) was added to 
15 a solution of 11-bromo-undecanoic acid (2.65g, 10.0 

mmol), dimethyl aminopyridine (DMAP, 0,10 0.82 mmol) 
and N- ( 3 -dimethylaminopropyl ) ~N 1 -ethylcarbodiimide hyd- 
rochloride (2.20 g, 11.5 mmol) in CH 2 C1 2 (10 ml). The 
reaction mixture was stirred for 3 h , concentrated at 
20 reduced pressure and purified on column chromatography 

(heptane-EtOAc, 3:2) to give the title compound (2.75 g, 
82%) as an oil. 

X H NMR (CDCI3) S 0.93, 0.96 (2t, J=7 . 3 Hz, 3H) , 1.38-1.68 
(m, 18H) , 1.44-1.63 (m, 4H) , 1.86 (p, J=7.2, 2H) , 2.29 
25 (m, 2H) , 2,91, 2.97 (2s, 3H) , 3.26, 3.36 (2t, J=7.6 Hz, 
2H) 3.41 (t, J=7.0 Hz, 2H) . 

b. 11-Iodo-undecanoic acid n-butyl -methyl -amide 




30 o 

Nal (ll.o g, 73.4 mmol) was added to solution of 11- 
bromo-undecanoic acid n-butyl -methyl -amide (15.0 g, 44.9 
mmol) in acetone (150 ml) under N 2 . The solution was 
stirred at 60°C over night to give a slurry. Heptane (300 

35 ml) was added and most of the acetone was evaporated. The 
slurry was filtered through a short column of silica. The 
silica was washed with heptane/EtoAc (1:1) and the eluate 
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was concentrated at reduced pressure to give the title 
compound (17.0 g, 99%) as an oil. 

X H NMR (CDC1 3 ) 5 0.92, 0.95 (2t, J=7 . 3 Hz, 3H) , 1.25-1,42 
(m, 14H) , 1.44-1.63 (m, 4H) , 1.82 (p, J^7.2 r 2H) , 2.29 
5 (m, 2H) , 2 .91, 2.96 (2s, 3H) , 3.19 (t, J=7 . 0 Hz, 2H) , 
3.25, 3,36 (2t, J=7.6 Hz f 2H) . 
SM2 

1-Iodo- 9- (4,4,5,5, 5-penta£luoro-pentylsulf anyl) -nonane 
a. Thiobenzoic acid S- (4 , 4 , 5, 5, 5-pentaf luoro-pentyl) 
10 ester 




15 Diisopropyl a zodi c arboxy 1 at e (DIAD, 3.94 ml, 20.0 

mmol) was added to a solution of triphenylphosphine (5.25 
g, 20.0 mmol) in THF (120 ml) under N 2 at 0°C. After stir- 
ring for 30 min a solution of thiobenzoic acid (2.34 ml, 
20.0 mmol) and 4,4,5,5, 5-pentaf luoro-pentanol (1.78 g, 

20 10.0 mmol) in THF (60 ml) was added. The reaction mixture 
was stirred 0°C for 1 h and then at room temperature over 
night. The reaction mixture was concentrated at reduced 
pressure and was purified on column chromatography (hep- 
tane-EtOAc, 20:1) to give the title compound (2.95 g, 

25 99%) as an oil. 

Rf (heptane -EtOAc, 20:1)^0.37 

X H NMR (CDCI3) 8 1.96-2.05 (m, 2H) , 2.11-2.27 (m, 2H) , 
3.16 (t, J«7.1 Hz, 2H) , 7.47 (t, J- 7 Hz, 2H) , 7.59 (t, 
J=7 Hz, 1H) , 7.97 (t, J~7 Hz, 2H) . 
30 b. 9- (4,4,5,5,5-Pentafluoro-pentylsulfanyl) -1-nonananql 




F 

35 Thiobenzoic acid S- (4 , 4, 5 , 5 , 5-pentaf luoro-pentyl) 

ester (8.26 g, 27.7 mmol) was added to a solution of t- 
BuOK (4.49 g, 40.0 mmol) in MeOH (30 ml). After stirring 
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for 30 min a solution of 9~bromo-l-nonanol (6.18 g, 27*7 
mmol) in MeOH (30 ml) was added. The reaction mixture was 
stirred over night, concentrated at reduced pressure and 
partitioned between Et20 and water. The organic phase was 
5 washed with water and brine, dried (Na 2 S0 4 ) and concent- 
rated at reduced pressure. The residue was purified on 
column chromatography (heptane -EtOAc, 3:1) to give the 
title compound (7.70 g, 83%) as an oil which crystallized 
on standing. 

10 R f (heptane -EtOAc, 3:1) =0.24 

l H NMR (CDC1 3 ) 8 1.28-1.42 (m, 10H) , 1.53-1.62 (m, 4H) , 
1.89 (rn, 2H) , 2.18 (m, 2H) , 2.51 (t, J=7.4 Hz , 2H) , 2.59 
(t, J=7.0 Hz, 2H), 3.64 (t, J=6 . 6 Hz, 2H) . 
c. Methanesulfonic acid 9- (4, 4, 5, 5, 5~pentaf luoro-pentyl- 

15 sulfanyl) -nonyl ester 




20 Methanesulphonic acid anhydride (4.35 g, 25.0 mmol) 

was added to a solution of 9- (4 , 4, 5 , 5 , 5-pentaf luoro- 
pent yl sulfanyl) -1-nonananol (7,70 g, 22.9 mmol) and 
EtNiPr 2 (4.28 ml, 25.0 mmol) in CH 2 Cl 2 (50 ml). The reac- 
tion mixture was stirred for 2 h, concentrated at reduced 

2 5 pressure and purified on column chromatography (heptane- 
EtOAc, 3:1) to give the title compound (9.42 g, 99%) as 
an oil which crystallized on standing. 
R f (heptane-EtOAc, 3:1)«0.28 

a H NMR (CDCI3) 5 1.25-1.45 (m, 10H) , 1.53-1.62 (m, 2H) , 
30 1.75 (m, 2H), 1.88 (m, 2H) , 2.17 (m, 2H) , 2.51 (t, J-7.3 
Hz, 2H) , 2.59 (t, J=7.1 Hz, 2H),,3.00 (s, 3H) , 4.22 (t, 
J=6.6 Hz, 2H) . 

d . 1 - Iodo- 9 -(4,4,5,5,5 -pent a f luoro-pentylsul f anyl ) -nonane 
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a as described for SMl-b using methanesul- 
• 9 (4 4 5 % i 5 - pent a f luor o - pent yl sul f any 1 ) -nonyl 

fonic acid 9- (4 , 4 , b, » , * v mater ial to give 

ester (8.48 g. 20.5 mmol) as starting materxa 
the title compound (8.93 g. 98%) as an oil. 
R£ (heptane-EtOAc, 3.D-0.72 i 

(CBCl,, 6 (». - 15 2H) , 2-59 

<.. «). 2-17 » 2H, 2. ^ 2H) . 
(t, J=7 . 0 Hz, 2H) , 3.xy Vt, 

1 -MethY la B 1 no-3 - (4 , 4 , 5 , t> , b KSi* , 

EE2EH ^ • 5 ^ a (4 4 5 5,5-pentafluoro-pentyl) ester 
a. Thioacetic acid S- (4,4, t>, »# => * 



15 




20 



25 



Prepared as described for SM2-a using thioacetrc acid 
M8 2 g, 239 mmol) and 4 . 4 . 5. 5. 5-pentaf luoro-pentanol 
,11 3 a 120 mmol) as starting materials. The crude 
^oduct'was purified by distillation (o.p. 68-C/20 mmXg, 

19.9 g, 70%). ( 3H) 

/^^n * 1 HQ (m 2H) , 2-10 (m, 2H) , ^ • 
1 H NMR (CDCI3) km, W/ 

2.95 (t , J=7 . 0 Hz, 2H) . 

b . l-chloro-3 - (4,4.5,5 , 5-pentaf luoro-pentylsulf anyl) - 
propane 




30 
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Prepared as described for SM2-b using thi oacetic acid S- 
(4 4 5 5,5-pentafluoro-pentyl) ester (15.0 g, 63.5 
^tilnd x-cbloro-3-iodopropane (19.5 g 95 3 mmol) as 
starting materials. The crude product (17.8 g) was used 

in the next step- m 

l H NMR (CDCI3) 6 1.90 (m. 2H). 2.04 (m, 2H> , 2.18 (m « . 

2.61 (t, J-7.0 Hz, 2H). 2.68 (t, J=7 . 0 Hz, 2H) , 3.66 (t, 
j=6.3 Hz, 2H) . 
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c. l-Iodo-3- (4,4, 5, 5, 5~pentaf luoro-pentylsulfanyl) 
propane 




Prepared as described for SMl-b using l-chloro-3- 
(4,4,5,5,5-pentafluoro-pentylsulfanyl) -propane (17.8 g, 
65.8 mmol) and Nal (14,8 g, 98.6 mmol) as starting 
materials to give the title compound (20 . 0 g, 84%) . 
10 1 H 3SFMR (CDC1 3 ) S 1.90 (m, 2H) , 2.07 (m, 2H) , 2.18 (m, 2H) , 
2-61 (t, J«7.2 Hz, 2H) , 2.63 (t, J-7.0 Hz, 2H) , 3,29 (t, 
J-6.7 Hz, 2H) . 

d. 1 -Methyl amino- 3- (4, 4, 5, 5, 5~pentaf luoro- 
15 pentylsulfanyl) -propane 

I- Iodo-3- (4,4,5, 5,5-pentaf luoro -pentylsulfanyl) -propane 
20 (20.0 g, 55.2 mmol) was added to a solution of MeNH 2 (90 

mL r aq. 40%) and MeCN (400 mL) . The solution was stirred 
at 90°C over night and was then concentrated at reduced 
pressure. The residue was partitioned between CH 2 C1 2 and 
NaHC0 3 (sat.). The aqueous phase was extracted with CH 2 Cl a 
25 and the combined organic phases were dried (Na 2 S0 4 ) and 
concentrated at reduced pressure to give the title 
compound (13.0 g, 89%) as an oil. 

'H NMR (CDCI3) 5 1.77 (m, 2H), 1.89 (m, 2H) , 2.17 (m, 2H) , 
2.44 (s, 3H) , 2.58 (t, J=7.3 Hz, 2H) , 2.60 (t, J-7.1 Hz, 
30 2H), 2.68 (t, J-7.0 Hz, 2H) . 
SM4 

II- (3, 17&-Dihydroxy-estra-l, 3,5 (10) -triene-7a-yl) - 
undecanoic acid n-butyl -methyl -amide (ICI 164.384) 

a. 3, 17p-Di (tetrahydropyranyloxy) -estra-1, 3 , 5 (10) -triene 

35 
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a 

2,3-Dihydropyran (30 ml, 328 mmol) was added to a 
solution of 3,17p~dihydroxy-estra-l,3,5(10)-triene (20.0 
g , 73.5 mmol) and p-TSA (0.2 g) in CH 2 C1 2 (200 ml). The 
reaction mixture was stirred for 3 h at room temperature. 
EtN(iPr) 2 (0.5 ml) was added and the reaction mixture was 
concentrated at reduced pressure and purified on column 
chromatography ( heptane -CH 2 C1 2 , 1.1 then CH 2 Cl 2 ) to give 
the title compound (32.3 g, 100%) as an oil, which crys- 
tallized on standing. 
R f (heptane -EtOAc, 1:1) =0.79 

l H NMR (CDC1 3 ) 6 0.80, 0.82 (2s, 3H) , 2.83 (m, 2H) , 3.49 
(m, 1H), 3.59 (m, 1H), 3.71, 3.72 (2t, J=8 Hz, 1H) , 3.92 
(ra, 2H), 4.65, 4.67 (2m, 1H) , 5.38 (broad s, 1H) , 6.78 
(d, J=2 Hz, 1H), 6.84 (d, J=8,6 Hz, 2 Hz, 1H) , 7.18, 7.20 
(2d, J=8.6 Hz, 2 Hz, 1H) . 

b. 3 , 170 -Di (tetrahydropyranyloxy) -6-keto-estra-l, 3 , 5 (10) - 
triene 



cu 




v o o 

6 



HN(iPr) 2 (17.3 ml, 123 mmol) was added to a solution 
of n-BuLi (56.0 ml, 2.2 M in hexanes, 123 mmol) in THF 
(170 ml) under N2 at -20°C. The temperature was lowered 
to -78°C and a solution of t-BuOK (13.8 g, 123 mmol) in 
THF (125 ml) was added. After stirring for 10 min a so- 
lution of 3 , 17p-di (tetrahydropyranyloxy) -estra-1 , 3 , 5 (10) - 
triene (13.6 g, 30.9 mmol) in THF (70 ml) was added drop- 
wise under 15 min. The reaction mixture was stirred at - 
78°C for 3 h. B(0Me) 3 (45.0 ml, 396 mmol) was added drop- 
wise and the reaction mixture was then stirred at 0°C for 
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1.5 h. H 2 0 2 (85 ml, aq 30%) was added to give first a tur- 
bid reaction mixture then a white precipitated gum (bo- 
rates, mechanical stirrer or big magnetic stirring bar 
recommended) . After stirring for 1 h at room temperature, 
5 the reaction mixture was cooled to 0°C and aq. Na 2 S 2 0 3 

(100 ml, 1.0 M) was added in portions. After stirring for 
20 min the reaction mixture was partitioned between EtOAc 
and water. The organic phase was washed with water and 
brine, dried (Na 2 S0 4 ) and concentrated at reduced pressure 

10 to give the 6 -hydroxy derivative (14.8 g, quant., R f 
(heptane -EtOAc, 1:1) =0.58, contained 15-20% starting 
material by NMR) . 

The 6-hydroxy derivative (14.7 g) was dissolved in 
CH 2 C1 2 (150 ml) and pyridinium chlorochromate (PCC, 14.7 

15 g, 68 mmol) was added at 0°C under N 2 in portions for 15 
rain. The reaction mixture was stirred at 0°C for 15 min, 
then at room temperature for 1.5 h. Et 2 0 (150 ml) was 
added and after 5 min stirring, the slurry was filtered 
through silica. The filtrate was concentrated at reduced 

20 pressure and purified on column chromatography (heptane- 
EtOAc, 5:1) to give the title compound (7.50 g, 51 %) as 
a syrup. 

R f (heptane -EtOAc , 3:1)^0.38 

X H NMR (CDC1 3 ) 5 0.81, 0,82 (2s, 3H) , 2.20 (m, 1H) , 2.35 
25 (m, 1H), 2.47 (m, 1H) , 2.73 (dd, J-16.9, 3.4 Hz, 1H) # 
3.50 <m, 1H), 3.60 (m, 1H) , 3.72, 3.75 (2t, J«8 . 5 Hz, 
1H> , 3.90 (m, 2H) , 4,64, 4.68 (2m, 1H) , 5.47 (m, 1H) , 
7.22 (m, 1H) , 7.34 (m, 1H) , 7.71, 7.72 (2d, J-2.7 Hz, 
1H) . 

30 c. 11- (3,17p-Di (tetrahydropyranyloxy) -6-keto-estra- 

1,3,5 (10) -triene-7oc-yl) -undecanoic acid n-butyl -methyl - 
amide 



35 
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t-BuOK (2.04 g, 18,2 mmol) was added to a solution 
of 3 , 17p-di (tetrahydropyranyloxy) -6-keto-estra~l , 3 , 5 (10) - 
triene (7.50 g, 16.5 mmol) in dime thoxy ethane (75 ml) 
under N 2 . After 10 min stirring BEt 3 (20.0 ml, 1.0 M in 
5 THF, 20.0 mmol) was added and the reaction mixture was 

stirred for ,1 h, A solution of 1 1 - i odo - undecano i c acid n- 
butyl -methyl -amide (6.48 g, 17.0 mmol) in dime thoxye thane 
(10 ml) was added. The reaction mixture was stirred for 1 
h and then a second batch of t-BuOK (2.04 g, 18,2 mmol) 

10 was added. The reaction mixture was stirred over night 
and was then partitioned between Et 2 0 and water. The or- 
ganic phase was washed with water and brine, dried 
(Na 2 S0 4 ) and concentrated at reduced pressure. The residue 
was purified on column chromatography ( heptane -EtOAc , 3:1 

15 then 2:1) to give the title compound (6,87 g, 59%) as an 
oil . 

R f ( hept ane - EtOAc , 2:1) =0.2 9 

1 H NMR (CDC1 3 ) 6 0.80, 0.82 (2s, 3H) , 0.92, 0.95 {2t, 
J=7.2 Hz, 3H) , 2.28 (m, 2H) , 2.35 (m, 1H) , 2,44 (m, 1H) , 

20 2.70 (m, 1H) , 2.90, 2.96 (2s, 3H) , 3.25, 3.26 <2t, J.7.5 
Hz, 2H) , 3.49 (m, 1H) , 3.61 (m, 1H) , 3.74, 3.77 <2t, 
J-8.5 Hz, 1H) , 3.91 (m, 2H) , 4.65, 4.68 (m, 1H) , 5.46 (m, 
1H) , 7.20 (d, J=8.6 Hz ; 1H) , 7.31, 7.32 (2d, J«8.6, 1H) , 
7 .69 (broad s, 1H) . 

25 d. 11- (3 , 17|3~Dihydroxy-estra-l, 3 ,5(10) -triene-7a-yl) - 
undecanoic acid n-butyl -methyl -amide (ICI 164.384) 



oh 




30 o 

BF 3 'OEt 2 (195 ml) was added dropwise to a solution of 
11- (3 , 17p-di (tetrahydropyranyloxy) -6-keto-estra- 
1,3,5(10) -triene- 7a~yl) -undecanoic acid n- butyl -methyl - 
amide (6.87 g, 9.70 mmol) and HSiEt 3 (97 ml) in CH 2 C1 2 
35 (500 ml) at 0°C under N 2 . The reaction mixture was stirred 
over night at room temperature and was then slowly poored 
into aq. K 2 C0 3 (1000 ml, 1.0 M) at 0°C. Et 2 0 (500 ml) was 
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added and after stirring for 30 min the organic phase was 
washed with water and brine, dried (Na 2 S0 4 ) and concentra- 
ted at reduced pressure. The residue was purified on co- 
lumn chromatography (heptane-EtOAc, 1:1) to give the tit- 
5 le compound (3.91 g, 77%) as an oil. 
Rf (heptane - EtOAc , 1 : 1 ) <= 0 . 2 1 

l H NMR (CDC1 3 ) 5 0.78 (s, 3H) , 0.92, 0.95 (2t, J=7.3 Hz, 
3H) , 1.90 (bd, J=12 Hz, 1H) , 2.07-2.18 (m, 1H) , 2.25-2.30 
(m, 4H) , 2.76 (d, J=16.8, 1H) , 2.85 (dd, J=16.8, 5.0 Hz, 
10 1H) , 2.93, 2.98 (2s, 3H) , 3.26 (t, J=7.5 Hz, 1H) , 3.38 

(m, 1H) , 3.75 (broad t, J=7 . 5 Hz, 1H) , 6.41, 6.47 (2 bs, 
1H) , 6.59 (d, J=2.6 Hz, 1H) , 6.65 (dd, J=8.5, 2.6 Hz, 
1H) , 7.13 (d, J=8.5 Hz, 1H) . 
SM5 

15 3 , 173-Dihydroxy-7a-f9 - (4,4,5,5, 5-pentaf luoro-n- 
pentyl) thiononylt-estra-l , 3,5(10) -triene 

a. 3 , 17|3-Di ( te trahydropyranyloxy- 6 - ket o - 7a- [9 - (4,4,5,5,5- 
pentafluoro-n-pentyl) thiononylj-estra-l, 3 , 5 (10) - triene 




Prepared as described for SM4 -c using 3 , 170-di (tet- 
25 rahydropyranyloxy) -6-keto-estra-l , 3,5(10) -triene (4.79 g, 
10.5 mmol) and l-iodo-9- (4, 4, 5, 5, 5-pentaf luoro-pentyl- 
sulfanyl) -nonane (4.91 g, 11 . 0 mmol) as starting mate- 
rials. The crude product was purified on column chro- 
matography (heptane -EtOAc, 10:1) to give the title com- 
30 pound (3.8 g, 49%) as an oil. 
R £ (heptane -EtOAc, 1:1) =0.77 

X H NMR (CDCI3) 8 0.80, 0.82 (2s, 3H) , 2.35 (m, 1H) , 2.44 
(m, 1H), 2.49 (t, J=7.4 Hz, 2H) , 2.58 (t, J=7.0 Hz, 2H) , 
2.70 (m, 1H), 3.50 (m, 1H) , 3.61 (m, 1H) , 3.74, 3.77 (2t, 
35 J=8 Hz, 1H) , 3.90 (m, 2H) , 4.65, 4.68 (2m, 1H) , 5.46 (m, 
1H), 7.20 (d, J=8.6 Hz, 1H) , 7.31, 7.32 (2d, J=8 . 6 Hz, 
1H) , 7.69 (broad s, 1H) . 

?'M4 -ra~- n 1-7:46 Vs\ HaOwr2mj«4it.i<m\AeTT.VE B10TBCK EESKRRCB 
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b . 3 , 17{5~Dihydroxy~7a-[9- (4,4,5/5, 5-pentaf luoro~n- 
pentyl) thiononyl]-estra-l, 3 , 5 (10) -triene 



5 



HO' 




Prepared as described for SM4~d using 3,17j3- 
di ( tet rahydropyranyloxy- 6 -keto- 7a- [9 -{4,4,5,5,5- 
pentafluoro-n-pentyl) thiononyl]-estra-l,3 , 5 (10) -triene 



10 (3.67 g, 4.75 mmol) as starting material. The crude pro- 
duct was purified on column chromatography ( heptane - 
EtOAc, 2:1) to give the title compound (1.97 g, 70%) as 
an oil , 

R f (heptane-EtOAc, 2:l)«0-32 

15 1 H NMR (CDC1 3 ) S 0.78 (s, 3H) , 1.73 (m, 1H) , 1.84-1.94 (m, 
3H) , 2.07-2.24 (m, 3H) , 2.25-2.34 (m, 2H) , 2.50 (t, J=7.4 
Hz, 2H) , 2.58 (t, J=7.0 Hz, 2H) , 2.71 (d, J-16.8 Hz, 1H) , 
2.86 (dd, J-16.8, 5.0 Hz, 1H) , 3.75 (t, J-8.5 Hz, 1H) , 
4.68 (broad s, 1H) , 6.54 (d, J-2.6 Hz, 1H) , 6.62 (dd, 

20 J=8.4, 2.6 Hz, 1H) , 7.15 (d, J- 8 . 4 Hz, 1H) . 
SM6 

16a- (Dimethylthexyl) -silanyloxy-17- (1,2-ebhylene) -3- 

tetrahydropyranyloxy-estra-1, 3 , 5 (10) -triene) 

a. 3-Hydroxy-17-methylene-estra-l,3,5 (10) -triene 



t-BuOK (31.4 g, 280 mmol) was added to a slurry of 
Ph 3 PCH 3 Br (100 g, 280 mmol) in dry toluene (350 ml) under 

30 N 2 . The temperature was raised to 100°C and the solution 
was stirred for 30 min. Estrone (25.0 g, 92.5 mmol) was 
then added in portions and the reaction mixture was stir- 
red for 3 0 min. After cooling, acetone (30 ml) was added, 
the reaction mixture was stirred for 20 min and was then 

35 filtered through silica gel. The residue was purified on 
column chromatography ( heptane -EtOAc, 3:1) to give the 
title compound (24.1 g, 97%) as white crystals. 



25 
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r £ (heptane-EtOAc, 2:l)-0.55 33-I.6I <m, 

*»* (CDCX 3 ) 6 0.B3. (3 3H) 1- - « , - « 4 

Hz, IB). -2.25-2.40 (m. 2H> , 2.55 (» , XH) < 

-S4 <.. XH) 4 69 («. 2H ) 6 57 C d ^ 

6.64 (dd. J-8.4, 2.7 Hz, 1H) , 7.18 W, _ trie ne 3- 

3 , i6a-Dihydro*y-17-methylenB-estra-X , 3,5(10) txxene 



10 



b 

O-benzoate 





,OH 



A solution of 3 -hydroxy-17-methylene-estra- 
l,3.5(10)-triene (21.8 g, 81.2 mmol) . SeO, (300 m. 2.70 
15 mmol) and t-butylhydroperoxide (150 150 mmol, 1.0 M 

in toluene, was stirred over night. The or °«ecrpr- 
tated from the solution. Heptane (150 ml) was added and 
the slurry was stirred for 5 min. The precr pit ate (ca 20 
„ was oollected by filtration and was dissolved in CH 2 C1 2 
20 %00 ml)..NaOH («,.. 500 ml. 1.0 «) and benzoylchloride 
(20 0 ml. 172 mmol) were added and the reaction mixture 
was vigorously stirred over night. The organic phase was 
dried (Na 2 SO a ) , concentrated at reduced pressure and puri- 
fied on column chromatography <CH a Cl s -EtOAc, 20:1) to give 
25 the title compound (16.5 g. 52%) as white crystals. 
R, (heptane-EtOAC, lsD-0.38 

* HN MR (CDCW 8 0.84 (S. 3H), 1.41-1.67 (m 6H) 1.80 
2.02 (m, 3H). 2.29-2.45 (.. 2B> . 2.85-2.98 (. , 2H) 4.72 
(broad S. 1R). 4.94 (d, J-2.1 H>. 1» . 5.09 (d, ff-1.7 Hz, 
30 1H). 6.93 (d, J-2.S HZ. 1H) , 6.97 (dd. J-8.5. 2.5 Hz 

1H), 7.34 (d, J-8.5 HZ, 1H) , 7.50 (t, J-7.S Hz, 2H), 7.63 
(tt J-7.5, 1.3 Hz, 1H), 8.20 (dd, J-7.S. 1.3 Hz, 2H) . 



35 
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c. 17- (1 , 2-Ethylene) -3 , 16oc~dihydroxy-estra-l , 3 , 5 (10) - 
triene 3-O-benzoate 




10 



15 



20 



25 



30 



CH2I2 (53.6 g, 200 mmol) was added dropwise to a so- 
lution of ZnEt 2 (100 ml, 1.0 M in heptane, 100 mmol) in 
CH 2 C1 2 (250 ml) under N 2 at -10°C. The reaction mixture 
was stirred for 10 min at -10°C and then a solution of 
3,16a~dihydroxy-17-methylene~estra-l,3,5(l0) -triene 3-0- 
benzoate (19.4 g, 50,0 mmol) in CH 2 C1 2 (125 ml) was slowly 
added dropwise . 

The cooling bath was removed and the reaction 
mixture was stirred at ambient temperature for 3 h and 
then partitioned between Et 2 0 (500 ml) and aq. HC1 (400 
ml, 0.5 M) . The organic phase was washed with water and 
brine, dried (Na 2 S<3 4 ) and concentrated at reduced 
pressure. The residue was dissolved in EtOAc and 
precipitated with heptane and collected by filtration to 
give the title compound (18.6 g, 92%) as yellow crystals. 
Rf (heptane-EtOAc, 2:1) =0.29 

2 H NMR (CDCI3) 8 0.42-0.60 (m, 3H) , 0.70-0.76 (m, 1H) , 
0.84 (s, 3H), 2.27-2.36 (m, 2H) , 2.85-2.98 (m, 2H) , 4.20 
(d, J-7.3 Hz, 1H) , 6.93 (d, J=2 . 3 Hz, 1H) , 6.97 (dd, 
J=8.4, 2.3 Hz, 1H) , 7.32 (d, J«8 . 4 Hz, 1H) , 7.50 (t, 
J-7.6 Hz, 2H) , 7.63 (t, J*7 . 6 Hz, 1H) , 8.19 (d, J«7 . 6 Hz, 
2H) . 

d. 16a- (Dimethyl thexyl) -silanyloxy-17- (1,2 -ethylene) -3- 
tetrahydropyranyloxy-estra-1 , 3 , 5 (10) -triene 



Dimethylthexylchlorosilane (2.75 g, 15.4 mmol) was 
added to a solution of imidazole (2.19 g, 32.2 mmol) and 
17- (1,2 -ethylene) -3, 16a-dihydroxy-estra-l, 3, 5 (10} -triene 
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3-0-benzoate (5.18 g, 12.9 mmol) in DMF (10 ml) and CH 2 C1 2 
(10 ml) . The reaction mixture was stirred over night and 
was then partitioned between Et 2 0 and water. The organic 
phase was washed with aq. HCl (0.5 M) , water and brine, 
5 dried (Na 2 S0 4 ) and concentrated at reduced pressure to gi- 
ve the crude 16cc-0-silylether (7.22g). 

(heptane-EtOAc, 10:1) =0.46 
X H NMR (CDC1 3 ) 5 0.28-0.39 (m f 2H) , 0.45-0.51 (m, 1H) , 0.8 
(m, 1H) , 4.30 (d, J«8.3 Hz, 1H) . 

10 The crude 16a-0-silylether (7.22g) was dissolved in 

THF (70 ml) and MeOH (30 ml). NaOH (aq., 30 ml, 1.0 M) 
was added and the reaction mixture was stirred for 1 h. 
The reaction mixture was partitioned between Et 2 0 and wa- 
ter. The organic phase was washed with water and brine, 

15 dried (Na 2 S0 4 ) and concentrated at reduced pressure. The 
residue was purified on column chromatography (heptane- 
EtOAc, 10:1) to give the free phenol (5.88g) contaminated 
by ca 4% methylbenzoate . 
R f {heptane-EtOAc, 2:1) =0.52 

20 X H NMR (CDCI3) 5 0.01, 0.07 (2s, 6H) , 0,32 (m, 2H) , 0.46 
{m, 1H), 0.77 (m, 1H) , 0.82 {s, 3H) , 0.82 (s, 6H) , 0.87, 
0.88 (2d, Hz, 6H), 2.18-2.28 (m, 2H) , 2.75-2.88 (m, 

2H) , 4.29 (d, J-7.9 Hz, 1H) , 4.57 (s, 1H) , 6.55 (d, CT«2 . 7 
Hz, 1H), 6.61 (dd, J«8.4, 2.7 Hz, 1H) , 7,13 (d, • J-8,4 

25 Hz, 1H) . 

The free phenol (5.88g) was dissolved in CH 2 C1 2 (20 
ml). 2 , 3 -Dihydropyran (2.0 ml, 21.9 mmol) and p-TSA {20 
mg) was added and the reaction mixture was stirred for 30 
min. EtN(iPr) 2 (0.1 ml) was added and the reaction 
30 mixture was concentrated at reduced pressure. The residue 
was purified on column chromatography ( heptane -EtOAc, 
50:1) to give the title compound (6.65 g, 98%) as an oil. 
R f ( heptane -EtOAc, 10:1) =0.45 

1 H NMR {CDCI3) 8 0.01, 0.07 (2s, 6H) , 0.31 (m, 2H) , 0.46 
35 (m, 1H), 0.77 (m f 1H) , 0.81 (s, 3H) , 0.82 (s, 6H) , 0.86, 
0.88 (2s, 6H), 2.24 (m, 2H) , 2.4 (m, 2H) , 3.58 (m, 1H) , 
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3.92 (m, 1H) , 4.29 (d, J=8,0Hz, 1H) , 5.38 (s, 1H) , 6.78 
(s, 1H) , 6.83 (d, J=8.6Hz, 1H), 7.17 (d, J=8.6 Hz, 1H) . 
Example 1 

11- (3 , 16a~Dihydroxy-17-methylene-estra-l f 3 , 5 (10) -triene- 
5 7a-yi) -undecanoic acid n-butyl -methyl -amide 

a. 11- (3 , 17P~Dihydroxy-estra-l, 3 , 5 (10) -triene-7a-yl) - 
undecanoic acid n-butyl -methyl -amide 3-O-benzoate 




Benzoyl chloride (500 [xL f 4.30 mmol) was added to a 
solution of 11- (3, 17p-dihydroxy-estra-l, 3 , 5 (10) -triene- 
7a-yl) -undecanoic acid n -butyl - methyl - ami de (1.13 g, 2.15 
mmol) in CH 2 C1 2 (20 ml) and NaOH (10 ml, 1.0 M aq. ) . The 
reaction mixture was stirred over night and then parti- 
tioned between Et 2 0 and water. The organic phase was wa- 
shed with water and brine, dried (Na 2 S0 4 ) and concentrated 
at reduced pressure to give the title compound (1.36 g, 
quant . ) as an oil . 
R f ( hep t ane - E t OAc , 1:1) =0.18 

1 H NMR (CDC1 3 ) 6 0.80 (s, 3H), 0.92, 0.95 (2t, J=7 . 3 Hz, 
3H), 1.77 (m, 1H), 1.93 (m, 1H) , 2.14 (m, 1H) , 2.28 (m, 
2H) , 2.33-2.43 (m, 2H) , 2.79 (d, J-17.0 Hz, 1H) , 2.89- 
2.98 (m, 1H), 2.90, 2.95 (2s, 3H) , 3.24, 3.35 (2t, <J=7.5 
Hz, 2H) , 3.77 (broad t, J=8 Hz, 1H) , 6.93 (d, J=2.3 Hz, 
1H) , 6.98 (dd, .7=8.4, 2.3 Hz, 1H) , 7.34 (d, J=8.4 Hz, 
1H) , 7.51 (t, J-8, 2H), 7.63 (t, J=8, 1H) , 8.19 (d, J«8 f 
2H) . 

b. 11- (3-Hydroxy-17-keto-estra-l,3,5(10) -triene-7a-yl) - 
undecanoic acid n-butyl -methyl -amide 3-O-benzoate 
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Pyridinium chlorochromate (PCC, 1.00 g, A.SA mmol) 
was added in portions to a solution of 11- (3 , 17|3-dihyd- 
roxy-estra-l, 3 , 5 (10) ~triene~7a-yl) -undecanoic acid n~ 
butyl -methyl -amide 3-0-benzoate (1.36 g, 2.16 mmol) in 
5 CH 2 C1 2 (15.0 ml) at 0°C under N 2 . The cooling bath was re- 
moved and the reaction mixture was stirred at room tem- 
perature for 3 h. Et 2 0 (100 ml) was added and after 10 
min stirring, the slurry was purified on column chromato- 
graphy (Et 2 0) to give the title compound (1.22 g, 90%) as 

10 an oil. 

(heptane-EtOAc, l:l)»o.36 
X H NMR (CDC1 3 ) 5 0.92, 0.95 (2t, J=7.4 Hz, 3H) , 0.92 (s, 
3H), 1.81 (dt, J=2.4, 11 Hz, 1H) , 1.87-2.02 (m f 3H) , 2.18 
(dt, J=19, 8.5 Hz r 1H), 2.28 (m, 2H) , 2.40-2.51 (m, 3H) , 

15 2.85 (d, J-16.9 Hz, 1H) , 2.90, 2.95 (2s, 3H) , 2.94-3.02 
(m, 1H) , 3.24, 3.35 (2t, J=7 ♦ 5 Hz, 2H) , 6.95 (d, J=2 . 3 
Hz, 1H) , 7.00 (dd, J^8.5, 2.3 Hz, 1H) , 7.34 {d, J=8.5 Hz, 
1H) > 7.51 (t, J=7.5, 2H), 7.63 (t, J=7.5, 1H) , 8.19 (d, 
J-7.5, 2H) . 

20 c. 11- (3~Hydroxy~i7-methylene-estra-l,3, 5 (10) -triene-7cc- 
yl) -undecanoic acid n-butyl -methyl -amide 



t-BuOK (112 mg, 1.00 mmol) was added to a solution 
of Ph 3 PCH 3 Br (357 mg, 1.00 mmol) in dry DMSO (1.0 ml) 
under JSJ 2 . The temperature was raised to 120°C and a solu- 

30 tion of 11- (3~hydroxy-17-keto-estra-l,3,5(10) ~triene-7a- 
yl) -undecanoic acid n -butyl -methyl -amide 3-0-benzoate 
(207 mg, 0.330 mmol) in dry DMSO (0.5 ml) was added. The 
reaction mixture was stirred for 3 0 min, cooled and par- 
titioned between Et 2 0 and water. The organic phase was 

35 washed with water and brine, dried (Na 2 S0 4 ) and concen- 
trated at reduced pressure. The residue was purified on 



25 




o 



51 



column autography (heptane -EtOAc ,2:1) to give the 
title compound (1ST mg, 76%) as an oil. 
S> (heptane-EtOAc, 2:1) =6 .20 

5 NMR (CDCla) 8 O.S, ... 3*. 0. 9 2 0 * «'^"'-»*: 

3H), i.*. (M. a-"-, hz. xh> ».»»- -* £ bh 2 

o *7i rd J=16.7 Hz, 1H) , 2. a/ ^ cau -' 
2.59 (m, 1H), 2.71 (d, J lb 

= n Hz ih), 2.93, 2.98 (2s, 3H) , 3.26 (t, 

5.0 Hz, . 6 53 , 6 .58 (2 broad S, 

3.38 (m, 1H), 4.67 (broad S, 2H) , 6.53, o 

1H ), 6.60 (d,. J-2.5 HZ, IH), 6.66 (dd. J-B.4. 2.5 Hz, 

1H),.7.14 (d, J=8.4 HZ, 1H). 

d. 11- (3 ,16a-Dihydro X y-17-methylene-estra-l,3 5 (10) 
triene-7a-yl)-undecanoic acid n-butyl -methyl -amxde 




A mixture of 11- (3-hydroxy-17-methylene-estra- 
1 3 5(10)-triene-7a-yl)-undecanoic acid n-butyl -methyl - 
amide (232 mg, 0.445 mmol) , SeQ 2 (15 mg, 0.14 .mmol) and 
t-butylhydroperoxide (1.00 ml, 1-00 mmol, 1.0 M xn to- 
luene) was stirred for 4 h. The reaction mixture was then 
partitioned between Et a O (30 ml) and aq. FeS0 4 (0.5 M, 
tnl) . The organic phase was washed with water and brine 
dried <Na 2 S0 4 ) and concentrated at reduced pressure. The 
residue was purified on column chromatography (heptane- 
EtOAc, 2:1) to give the title compound (127 mg, 53*) as 
an oil. 

Rf (heptane-EtOAc, 1:1) -0.38 

1 H 1SIMR (CDCI3) 5 0.83 (s, 3H), 0.92, 0.95 (2t, J-7.3 Hz, 
3H), 2.27-2.42 (m, 4H) , 2.72 (d, J-16.7 Hz, IH) , 2.86 

(dd, -J-16.7, 5.0 Hz, IH), 2.93, 2.98 (2s, 3H) , 3.26 t 
J= 7.6 Hz, IH), 3.38 (m, IH) , 4.72 (broad t, IH) , 4.91 (d. 
J=2.0 Hz, IH), 5.08 (d, J-1.5 Hz, IH) , 6.61 (d, J=2.6 Hz, 

IH), 6.66 (dd, J-8.3, 2.6 Hz, IH) , 6.71, 6.75 (2 bs, IH) , 

7.13 (d, J=8.3 Hz, IH) . 
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Example 2 

11- (3 y 16a-Dihydroxy-17-methylene-estra-l,3,5 (10) -triene- 
7g-yl) -undecanoic acid n-butyl -methyl -amide 3 ~0-benzoate 




Benzoyl chloride (100 (iL, 0.861 mmol) was added to a 

10 solution of 11- (3, 16a-dihydroxy~17-methylene~estra- 

1, 3 , 5 (10) -triene-7a-yl) -undecanoic acid n -butyl -methyl - 
amide (106 mg, 0.20 mmol) in CH 2 C1 2 (1-0 ml) and NaOH (1.0 
ml, 1.0 M aq. ) . The reaction mixture was stirred for 9 h 
and then patitioned between Et 2 0 and water. The organic 

15 phase was dried (Na 2 S0 4 ) and concentrated at reduced pres- 
sure. The residue was purified on column chromatography 
(heptane -EtOAc, 1:1) to give the title compound (124 mg, 
98%) as an oil. 
R f (heptane-EtOAc, 1:1) =0.42 

20 1 H NMR (CDC1 3 ) 5 0.84 (s, 3H) , 0.92, 0.95 (2t, J=7.3 Hz, 

3H) , 2.28 (m, 2H), 2.40-2.52 <m, 2H) , 2.81 (d, J=16.7 Hz, 
1H) , 2.90, 2.96 (2s, 3H) , 2.95 (dd, J=16.7, 5.7 Hz, 1H) , 
3,24, 3.35 (2t, J=7 . 6 Hz, 2H) , 4.74 (broad d, J=6 . 6 Hz, 
IK), 4.93 <d, J-1.9 Hz, 1H) , 5.10 (d, J-1.5 Hz, 1H) , 6.93 

25 (d, J=2.3 Hz, 1H), 6.99 (dd, J=8.5, 2.3 Hz, 1H) , 7.35 (d, 
J-8.5 Hz, 1H), 7.50 (t, J=7.4 Hz, 2H) , 7.63 (t, J-7.4 Hz, 
1H), 8.19 (d, J=7.4 Hz, 2H) . 
Example 3 

11- (17- (1,2 -Ethylene) -3 , 16a-dihydroxy-estra-l, 3 , 5 (10) - 
30 triene-7a-yl) -undecanoic acid n-butyl -methyl -amide 3-0- 
benzoate 



35 




ZnEt 2 (1.0 ml, 1.0 M in heptane, 1.0 mmol) was added 
dropwise to a solution of CH 2 I 2 (340 mg, 1.27 mmol) in 
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CH 2 C1 2 (2.5 ml) under N 2 at -10°C. The reaction mixture 
was stirred for 10 min at ~10°C and then a solution of 
11- (Sjiea-dihydroxy-^-methylene-estra-l^S (10) -triene- 
7a-yl) -undecanoic acid n-butyl -methyl -amide 3-0-benzoate 
5 {124 mg f 0.193 mmol) in CH 2 C1 2 (1.0 ml) was added. The 
cooling bath was removed and the reaction mixture was 
stirred at ambient temperature for 5 h and then partitio- 
ned between Et 2 Q (10 ml) and aq. HC1 (3 ml, 1.0 M) > The 
organic phase was washed with water and brine, dried 
10 (Na 2 S0 4 ) and concentrated at reduced pressure. The residue 
was purified on column chromatography (heptane-EtOAc, 
2:1, 1:1) to give the title compound (84 mg, 66%) as an 
oil . 

R f (heptane-EtQAc, 1:1)«0.50 

15 2 H NMR <CDC1 3 > 6 0.46-0,52 (m, 2H) , 0.54-0.61 (m, 1H) , 
0.73-0.79 (m, 1H) , 0.84 (s , 3H) , 0.92, 0,95 (2t, J~7.3 
Hz, 3H), 2.24-2.37 (m, 3H) , 2.41-2.50 (m, 1H) , 2.80 (d, 
J=16.6 Hz, 1H) , 2.90, 2.95 (2s, 3H) , 2.91-2.98 (m 7 1H) , 
3.24, 3.35 (2t, J-7 . 5 Hz, 2H) , 4.22 (broad s, 1H) , 6.93 

20 (d, J«2 Hz, 1H), 6.97 (dd, J=8.6, 2 Hz, 1H) , 7.32 (d, 

J-8.6 Hz, 1H), 7.50 (t, J=7.4 Hz, 2H) , 7.63 (t, J=7.4 Hz, 
1H) , 8.19 (d, J=7.4 Hz, 2H) . 
Example 4 

11- (17- (1,2 -Ethylene) -3 , 16a-dihydroxy-estra-l , 3 , 5 (10) - 
25 triene-7a-yl) -undecanoic acid n-butyl -methyl -amide 



30 LiOH (1.0 ml, 1,0 H in 50% aq. MeOH,1.0 mmol) was 

added to a solution of 11- (17- (1, 2-ethylene) -3, 16a- 
dihydroxy-estra-1,3,5 (10) -triene- 7a~yl) -undecanoic acid 
n-butyl -methyl -amide 3-0-benzoate (84 mg, 0.128 mmol) in 
THF (2.0 ml) . The reaction mixture was stirred for 30 min 

35 and was then patitioned between Et a O (10 ml) and aq. HC1 
(1.5 ml, l.o M) and brine (2 ml) , The organic phase was 
washed with water and brine, dried (Na 2 S0 4 ) and concen- 
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trated at reduced pressure. The residue was purified on 
column chromatography (heptane -EtOAc, 2:1, 1:1) to give 
the title compound (70 mg, 99%) as an oil. 
R f (heptane -EtOAc , 1 : 1) =0 . 41 

1 H NMR (CDC1 3 ) 8 0.45-0.51 (m, 2H) , 0.53-0.59 (m, 1H) , 
0.70-0.77 (m, 1H) , 0.82 (s, 3H) , 0.92, 0.95 (2t, J=7.3 
Hz, 3H) , 1.82-2 .00 (m, 2H) , 2,24-2.41 (m, 4H) , 2.72 (d, 
J-16.6 Hz, 1H) , 2.86 (dd, J=16.6, 4.9 Hz, 1H) , 2.93, 2.98 
(2s, 3H) , 3.26 (t, J=7.7 Hz, 1H) , 3.37 (m, 1H) , 4.20 
(broad t, J=6 Hz, 1H) , 6.36, 6.42 (2s, 1H) , 6.60 (d, 
J=2.3 Hz, 1H) , 6.64 (dd, J=8.4, 2.3 Hz, 1H) , 7.12 (d, 
J=8 .4 Hz, 1H) . 
Example 5 

3, 16a-Dihydroxy-17-methylene-7a-f9-f [(4,4,5,5,5- 
pentafluoro-n-pentyl) sulf inyllnonyll-estra-l , 3 , 5 (10) - 
triene 

a . 3 , 17p-Dihydroxy-7a-[9- (4,4,5,5 , 5-pentaf luoro-n- 
pentyl)thiononyl]-estra-l,3,5(10) -triene 3-O-benzoate 



Prepared as described for Example 1-a using 3,17(3- 
di hydroxy - 7 a - [ 9 - (4,4, 5, 5, 5-pentaf luoro-n- 
pentyl) thiononyl]-estra-l , 3 , 5 (10) -triene (250 mg, 0.423 
mmol) as starting material to give the title compound 
(275 mg, 94%) as an oil. 
R f (heptane -EtOAc , 2:1) =0.38 

1 H NMR (CDCI3) 8 0.80 (s, 3H), 1.77 (m, 1H) , 1.83-1.97 (m, 
3H) , 2.09-2.24 (m, 3H) , 2.34-2.44 (m, 2H) , 2.50 (t, J=7.4 
Hz, 2H) , 2.58 (t, J=7.0 Hz, 2H) , 2.79 (d, J-16.8 Hz, 1H) , 
2.94 (dd, J=16.8, 4.7 Hz, 1H) , 3.76 (t, J=8 . 5 Hz, 1H) , 
6.93 (d, J=2.4 Hz, 1H), 6.98 (dd, J=8.4, 2.4 Hz, 1H) , 
7.34 (d, J=8.4 Hz, 1H) , 7.51 (t, J=8 Hz, 2H) , 7.63 (t, 
J=8 Hz, 1H) , 8.19 (d, J=8 Hz, 2H) . 
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b. 3 -Hydroxy- 17 -keto~7cc-[9- (4, 4, 5, 5, 5-pentaf luoro-n- 
pentyl) thiononyl]-estra-l, 3 , 5 (10) -triene 3-O-benzoate 




Pyridiniuna chlorochromate (PCC, 172 mg, 0.800 mmol) 
was added in portions to a solution of 3 , 17p ~di hydroxy - 
7a~[9- (4, 4, 5, 5, 5-pentaf luoro~n-pentyl) thiononyl]-estra- 

10 1, 3 , 5 (10) -triene 3-O-benzoate (272 mg, 0.391 mmol) in 

CH 2 C1 2 (2.0 ml) at 0°C under N 2 . The reaction mixture was 
stirred at 0°C for 10 min, then at room temperature for 1 
h. Et 2 0 (10 ml) was added and after 5 min stirring, the 
slurry was purified on column chromatography (Et 2 0) to 

15 give the title compound (229 tug, 85%) as an oil. 
R f (heptane -EtOAc, 2:1)=*0.56 

X H NMR (CDC1 3 ) 5 0.92 (s, 3H) , 2.08-2.24 (m, 3H) , 2,40- 
2.61 (m, 7H) , 2.85 (d, J=16.5 Hz, 1H) , 2.98 <dd, J=16.5, 
5.6 Hz, 1H) , 6.95 (d, J^2.2 Hz, 1H) , 7,00 (dd, J=8.4, 2.2 
20 Hz, 1H) , 7.34 (d, J=8.4 Hz, 1H) , 7.51 (t, J~7 . 5 Hz, 2H) , 
7.64 (t, J-7.5 Hz, 1H), 8.19 (d, J=7 . 5 Hz, 2H) . 
c. 3 -Hydroxy- 17 -methylene -7a- [9- (4,4, 5, 5, 5-pentaf luoro-n- 
pentyl) thiononyl]-estra-l , 3 , 5 (10) -triene 




30 t-BuOK (862 mg, 7.68 mmol) was added to a solution 

of Ph 3 PCH 3 Br (2.74 g, 7.68 mmol) in dry DMSO (8.0 ml) 
under N 2 . The temperature was raised to 110°C during 20 
min. This solution was then added portionwise during 5 
min to 3 -hydroxy- 17-keto-7a-[9- (4 , 4 , 5, 5, 5-pentaf luoro-n- 

35 pentyl) thiononyl]-estra-l, 3, 5 (10) -triene 3-O-benzoate 

(532 mg, 0.768 mmol) at 110°C under N a . The reaction mix- 
ture was stirred for another 5 min, cooled and parti- 
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tioned between Et 2 0 and water. The organic phase was 
washed with water acidified with 1M HCl (ca 10 ml) and 
brine, dried (Na 2 S0 4 ) and concentrated at reduced pres- 
sure. The residue was purified on column chromatography 
5 { hep t ane - E t OAc , 10:1) to give the title compound (162 Trig, 
36%) as an oil. 
Rf (heptane-EtOAc, 5:1) =0.33 

X H NMR (CDC1 3 ) 5 0.82 (s, 3H) , 2.17 (m, 2H) , 2.50 (t, 
J=7.4 Hz, 2H) , 2.58 <t, J=7 . 0 Hz, 2H) , 2.72 (d, J=16 . 9 
10 Hz, 1H) , 2.88 (dd, J-16.9, 5.3 Hz, 1H) , 4.67 (broad s, 
2H) , 6.55 (d, J-2.6 Hz, 1H) , 6.63 (dd, J==8.5, 2.6 Hz, 
1H) , 7.17 (d, J-8.5 Hz, 1H) . 

d. 3 , 16a-Dihydroxy- 17 -methylene- 7a-[9-[ (4 ,4 , 5,5,5- 
pentaf luoro-n-pentyl) sulf inyl]nonyl]-estra-l, 3 , 5 (10) - 
15 triene 




20 A mixture of 3 -hydroxy- 17 -methylene- 7oc- [9- 

(4,4, 5, 5, 5-pentaf luoro-n~pentyl) t hi onony 1 ] - e s t r a - 
1, 3, 5 (10) -triene (157 mg, 0.268 mmol) , Se0 2 (5 mg, 0.045 
mmol) and t-butylhydroperoxide (1.00 ml, 1.00 mmol, 1.0 M 
in toluene) was stirred for 30 h. The reaction mixture 

25 was purified on column chromatography ( hep t ane - E t OAc , 

5:1, 3:1, 2:1, 1:2, 1:3) to give the title compound (63 

mg, 38%) as an oil. 

R f (heptane -EtOAc, 1:3) =0.27 

X H NMR {CDCI3) 8 0,83 (s, 3H) , 1.94 (broad d, J=8.4 Hz, 
30 1H) , 2.10-2.32 (m, 6H) , 2.59-2.83 (m, 5H) , 2.87 (dd, 

J-16.8, 5.2 Hz, 1H), 4.72 (broad d, J-6 . 1 Hz, 1H) , 4.92 

(d, J=2.0 Hz, 1H), 5.07 (d, J-1.7 Hz, 1H) , 5.9, 6.2 (2 
broad s, 1H) , 6.57 (d, J=2.4 Hz, 1H) , 6.64 (m, 1H) , 7.14 

(d, J=8.3 Hz, 1H) . 
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10 



15 



20 



25 



A * S described for Example 1-a using 3,16a- 
Prepared as deserve 5 -pentaf luoro-n- 

dihydroxy-17^ethylene-7a-t9-[(4 4 S B P 

pentyl)sulfinyl]nonyl]-estra-l : 3 ; 5(l0) t ^ 

0.081 mmol) as starting material. The crude p 

p » r ified on column ^"^.^f^Z^* oli . 
1:2) to give the title compound (33 mg, 56*) 

R ; (heptane-EtOAc, ^ 3 >= 0 ' 32 6H) , 2.37- 

* NMR (CDC1 3 ) 6 0.84 (s, 3H> . 2.10 2 I ^ . 

2 52 (m, 2H), 2.60-2.77 (m, 4H) , 2.80 (d, d 

r- o «, mi 4 73 (broad d, J=5.4 hz, 

2 . 96 <« ; (d 1H) , «.» 3 

1H) , 8.19 (d, J=8 Hz, 2H) . 

i ^ 5 (10) -triene N - 

t-^i^il^Ithexy!) -silanylo*y-17- (1,2-etfcylene, 

^o-3-tetrahydropyranyloxy-estra-l, 3 , 5 (10) -trx— 



30 



35 




Prepared as described for SM4-b using 16a- (dime- 

vrep pfwiene) -3-tetrahydro- 

thylthexyl)-silanylcxy-17-(l,2-e th ylene) 3 

pyranyloxy-es t ra-l,3,5(10)-trxene (6.68 9, «•« - 
Parting Serial. The 6-hydroxy derrv atrve (7_ Ol^g. 
quant.. R £ (heptane-BtOAc. S.M-0.H. contaxned 20, 

. .,; rtl . l „-r^ RIOTJ&CK RESEARCH 



58 

starting material by NMR) . The crude 6-keto product was 
purified on column chromatography (heptane-EtOAc, 10:1) 
to give the title compound (4.60 g, 68 %) as a syrup. 
Rf (heptane-EtOAc , 3 : 1) =0 . 51 
5 1 H NMR (CDC1 3 ) 5 0.01, 0.06 (2s, 6H) , 0.35 (m, 2H) , 0.4S 
(m, 1H) , 0.80 (m, 1H) , 0.82 (s, 3H) , 0.82 (s, 6H) , 0.87, 
0.88 (2d, J=6.8 Hz, 6H) , 2.00 (m, 1H) , 2.24-2.37 (m, 2H) , 
2.52 (m, 1H) , 2.75 (dd, J=15.8, 2.1 Hz, 1H) , 3.60 (m, 
1H) , 3.88 (m, 1H) , 4.28 (d, J=7 . 8 Hz, 1H) , 5.47 (m, 1H) , 
10 7.22 (dd, J=8.6, 2.7 Hz, 1H) , 7.33 (d, J=8.6 Hz, 1H) , 
7.72, 7.72 (2d, J=2.7 Hz, 1H) . 

b. 16a- (Dimethylthexyl) -silanyloxy-17- (1 , 2 -ethylene) -6- 
keto-7a-[9- (4,4, 5, 5, 5-pentaf luoro-n-pentyl) thiononyl]-3 - 
tetrahydropyranyloxy-estra-1 , 3 ,5(10) -triene 

15 




Prepared as described for SM4-C using 16a- (dirae- 
20 thylthexyl) -silanyloxy-17- (1, 2 -ethylene) -6-keto-3 -tetra- 
hydropyranyloxy-estra-1 , 3 , 5 (10) -triene (4.60 g, 8.54 
mmol) and l-iodo-9- (4 , 4 , 5, 5, 5-pentaf luoro-pentylsulf a- 
nyl)-nonane (4.78 g, 10.7 mmol) as starting materials. 
The crude product was purified on column chromatography 
25 (heptane-EtOAc, 20:1) to give the title compound (4.13 g, 
56%) as an oil. 
R f ( heptane -EtOAc, 10:1) =0.27 

1 H NMR { CDC1 3 ) 5 0.01, 0.07 (2s, 6H) , 0.36 (m, 2H) , 0.49 
(m, 1H), 0.80 (m, 1H) , 0.81 (s, 3H) , 0.83 (s, 6H) , 0.88 
30 (d, J=6.8 Hz, 6H) , 2.17 (m, 2H) , 2.34 (m, 1H) , 2.44-2.50 
(m, 1H) , 2.49 (t, J=7.3 Hz, 2H) , 2.58 (t, J=7 . 0 Hz, 2H) , 
2.75 (td, J=10.4, 3.8 Hz, 1H) , 3.61 (m, 1H) , 3.91 (m, 
1H) , 4.23 (d, J=7.4 Hz, 1H) , 5.46 (m, 1H) , 7.20 (dd, 
J=8.5, 2.4 Hz, 1H), 7.30 (d, J=8 . 5 Hz, 1H) , 7.69 (d, 
' 35 J=2.4 Hz, 1H) . 
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c. 16a- (Dimethyl thexyl) -silanyloxy~17- (1, 2 -ethylene) -6a- 
hydroxy-7a-[9- (4 , 4 , 5, 5 # 5-pentaf luoro-n-pentyl) thiononyl]- 
3 ~tetrahydropyranyloxy-estra~l , 3 , 5 (10) -triene 



5 




NaBH 4 (285 mg, 7.53 mmol) was added to a solution of 
16a- (dimethyl thexyl) -silanyloxy-17- (1, 2 -ethylene) -6-keto- 

10 7a-[9- (4,4,5/5, 5 -pentaf luoro-n-pentyl) thiononyl] - 3 - 1 et ra - 
hydropyranyloxy-estra-1, 3 , 5 (10) -triene (2.85 g, 3.32 
mmol) in MeOH (14 .0 ml) and THF (7.0 ml). The reaction 
mixture was stirred over night and was then partitioned 
between Et 2 0 and water. The organic phase was washed with 

15 water and brine, dried (Na 2 S0 4 ) and concentrated at redu- 
ced pressure ♦ The residue was purified on column chroma- 
tography (heptane -EtOAc, 10:1,5:1) to give the title com- 
pound (2.85 g, quant.) as an oil. 
R f (heptane -EtOAc, 5:1) =0.18 

20 X H NMR (CDC1 3 ) 5 0.01, 0.07 (2s, 6H) , 0.33 (m, 2H) , 0.48 
(m, 1H) , 0.80 (m, 1H) , 0.81 (s, 6H) , 0.83 (s, 6H) , 0.88, 
0.88 (2d, J-6.8 Hz, 6H) , 2.09-2.28 (m, 3H) , 2.43 (td, 
J- 11, 4 Hz, 1H) , 2.49 (t, J~7.3 Hz, 2H) , 2.58 (t, J=7 ♦ 0 
Hz, 2H> , 3.60 (m, 1H) , 3.93 (m, 1H) , 4.23 (d, J=7 . 9 Hz, 

25 1H) , 4.88 (m, 1H) , 5.40, 5.43 (2t, J«3 Hz, 1H) , 6.91 (m, 
1H) , 7.16 (d, J-8.6 Hz, 1H) , 7.33 (d, J«2 . 5 Hz, 1H) • 
d. 16a- (Dimethyl thexyl) -silanyloxy-17- (1, 2 -ethylene) -6(5- 
f luoro - 7a- [9 -(4,4,5,5,5 -pentaf luoro-n-pentyl ) thiononyl]- 3 - 
tetrahydropyranyloxy-estra-1,3,5 (10) -triene 



30 




Diethylaminosulfurtri fluoride (DAST, 150 \xl, 1.13 
35 mmol) was added to a solution of 16a- (dimethyl thexyl ) - 

silanyloxy-17- (1 , 2-ethylene) -6a-hydroxy-7a-[9- (4,4,5,5,5- 
pentaf luoro-n-pentyl) t hi onony 1 ] - 3 - 1 e t r ahy dr opy r any 1 oxy - 



10 



, 5(1 ., , riene (780 mg, 0.908 mmol) in ™ 2 C1 2 (5.0 
estra-l,3,b(10)-tnene orirred for S min, concen- 

ml) . The reaction fixture was s ^ * on colum chro . 
t rated at reduced pressure and ^ com . 

matbgraphy (heptane-EtOAc, 10 -.1) to give 
pound (629 mg, 80%) as an oil. 

R£ (heptane-EtOAc 0 . 35 (m , 2H ) . 0.47 
*H NMR (CDCI3, 0.01 0^0 Us. 3H) , 0.88, 

,», «). 0.79 («. «). 0-83 (.._ K 2H) _ 2 S0 

n Aft (2d J-6.8 Hz, 6H) , 2.17 ^n), 

0.88 (2d, U 3.61 (m, 1H), 

(t , J=7.3 Hz, 2H), 2.58 (t, ( d 

r 4 25 (d, J=7.2 HZ, 1H) , 5.2/, 9.« 

3.92 (m, 1H), 4.2b ,a, 7.00-7.09 
J H , F =51 Hz, 1H), 5.39, 5.42 <2t, J-3 . 1 Hz, 1H) , 
/ ' otj\ 7 95 (d, J=8 Hz, 1H) • 

17 (.^Ethylene) -3 , I6a-dihydroxy-6p-metho*y-7a-l9- 
(4,4,5,5, 5-pentaf luoro-n-pentyl) thiononyl]-estra- 
l,3,5(10)-triene 




A solution of pyridiniumtoeylate in MeOH (0.10 ml. 
1. 0 M) was added to a solution of i 6 a- (di m et h ylthexyl, - 
silanyloxy-17- (1 . 2-etnylene) -60-f luoro-7a- t 9- ^'^J 
^ntafluoro-n-psntyl, tniononyl]-3 -tetraKydropyranyloxy- 
, 5 Ltra-1. 3.5(10) -triene (248 mg. 0.288 ^1) in 
m l, and CHC1, (2.0 ml, . The reaction fixture 
for 48 h and was then partitioned between Et,0 and water. 
Th e organic phase was washed with water and brine, dried 
, Na2SOl ) and concentrated at reduced pressure, a-*- 1 ** 
30 was purified on column odontography (heptane-E OAc, 
3:1, 1:1) to give the title compound (95 mg, 51*). 
R £ (heptane-EtOAc. 3:11=0.10 

a H KMR (CDCI3, 5 0.46-0.60 <«. 3B) , 0.73 m. 1H , 0.66 s, 
3H), 1.67 (m. IB,. 1.83-2.05 (.. fj*^^ 
35 2.50 (t, u-7.4 Hz, 2H, . 2.59 (t, J-7.1 Hz 2H) 3_44 ( . 

3H) 3 98 (d, J-1.6 Hz, 1H) . 4.23 (t, J=7 . 2 Hz, 1H) , 4.78 
(S.'lH), 6.70-6.74 (.. 2H), 7.16 (d. J=8.0HZ, IB) . 



„ v.'- *,w*v.™.l«i-<«i\M!«VH BTOTBCH RESEARCH 



61 

MS-ESI [M-H 2 Oh-H;T*=629 
Example 8 

17- (1,2 -Ethylene) -3 , 16a-dihydroxy-6ft-methoxy~7a-[9-[ 
[(4,4,5,5, 5 -pentaf luoro-n-pentyl ) sulf inyllnonyll-estra- 
5 1,3,5(10) -triene 




10 A solution of NaI0 4 in MeOH (0.50 ml, 0.25 mmol , 

0.50 M) was added to a solution of 17- (1, 2 -ethylene) - 
3 , 16a~dihydroxy-6p-methoxy~7a-[9~ (4,4,5, 5, 5-pentaf luoro- 
n-pentyl) thiononyl]-estra-l , 3 , 5 (10) -triene (79 mg, 0.122 
mmol) in MeOH (3.0 ml). The reaction mixture was stirred 

15 over night, concentrated at reduced pressure and parti- 
tioned between Et 2 0 and water. The organic phase was wa- 
shed with water and brine, dried (Na 2 S0 4 ) and concentrated 
at reduced pressure. The residue was purified on column 
chromatography (heptane-EtOAc, 1:2, 1:3) to give the tit- 

20 le compound (70 mg, 86%) . 

R f (heptane -EtOAc , 1:3) =0.2 0 

'H » (CDC1 3 ) § 0.45-0.59 (m, 3H) , 0.73 (m, 1H) , 0.85 (s, 
3H), 2.11-2.32 (m f 6H), 2.59-2.84 (m, 4H) , 3.42 (s, 3H) , 
3.98 (s, 1H) , 4.22 (broad t , J=7 Hz, 1H) , 6.31, 6.51 (2s, 
25 1H) , 6.73 (m, 2H) , 7.15 (m, 1H) . 
MS-ESI [M-H 2 0+Hf| + -64S 
Example 9 

17- (1, 2-Ethylene) -3 , 16a-dihydroxy-6~keto-7a-f9- 
(4,4,5,5 , 5-pentaf luoro- n-pentyl) thiononyl]-estra- 
30 1,3,5(10) -triene 

a. 16a- (Dimethylthexyl) -silanyloxy-17- (1, 2 -ethylene) -3- 
hydroxy-6-keto~7a~[9- (4,4,5,5, 5-pentaf luoro-n-pentyl) - 
t hi onony 1] -estra-l,3,5(10)-tri ene 
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A solution of pyridiniumtosylate in MeOH (0.10 ml, 
1.0 M) was added to a solution of 16a- ( dime thy Ithexyl) - 
sil.anyloxy-17- (1, 2 -ethylene) -6~keto-7<x-[9- (4,4,5,5,5- 
pentaf luoro-n-pentyl) thiononyl]-3~tetrahydropyranyloxy- 
5 estra-1, 3, 5 (10) -triene (160 mg, 0,187 mmol) in MeOH (2.0 
ml) and THF (0.5 ml) . The reaction mixture was stirred 
over night, concentrated at reduced pressure and purified 
on column chromatography (heptane -EtOAc , 10:1, 5:1) to 
give the title compound (100 mg, 69%) . 
10 R f (heptane - EtOAc , 3:1) =0.38 

X H NMR (CDCla) 5 0.01, 0.07 (2s, 6H) , 0.37 (m, 2H) , 0.49 
(m, 1H) , 0.80 (m, 1H) , 0.81 (s, 3H) , 0.83 (s, 6H) , 0.89 
(d, J=6.9 Hz, 6H) , 1.97-2.24 (m, 4H) , 2.33 (m, 1H) , 2.45- 
2,50 (m, 1H) , 2.49 (t, J-7 . 5 Hz, 2H) , 2.58 (t, J-7.G Hz, 
15 2H) , 2.74 (td, J«ll, 4 Hz, 1H) , 4.24 (d, J- 7 . 9 Hz, 1H) , 
5.61 (broad s, 1H) , 7.05 (dd, J=8.6, 2.8 Hz, 1H) , 7.28 
(d, J-8.6 Hz, 1H) , 7.56 (d, J=2 . 8 Hz, 1H) . 
b. 17- (1,2 -Ethylene) -3, 16a-dihydroxy-6-keto-7a~[9- 
(4 , 4 ; 5 , 5, 5-pentaf luoro-n-pentyl) thiononyl]-estra- 
20 1,3,5 (10) -triene 



hydroxy-6-keto-7a-[9- (4 , 4 , 5, 5, 5-pentaf luoro-n-pentyl) - 
thiononyl3-estra~l,3,5 (10) -triene (100 mg, 0.129 mmol) 
was dissolved in a solution of tetrabutylammoniumf luoride 
trihydrate in THF (0.5 ml, 1.0 M) . The reaction mixture 

30 was stirred over night at 50°C and was then partitioned 

between Et 2 0 and water. The organic phase was washed with 
water and brine, dried (Na 2 S0 4 ) and concentrated at re- 
duced pressure. The residue was purified on column chro- 
matography (heptane-EtOAc, 3:1) to give the title com- 

35 pound (70 mg, 86%) . 

Rf (heptane -EtOAc, 2:1) =0.35 




25 



16a- (Dimethyl thexyl) - silanyloxy-1 7 - .{1, 2 -ethylene) -3- 
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1 H NMR (CDCI3) 5 0.47-0,62 (m, 3H) , 0*78 (m, 1H) , 0,82 (s, 
3H> , 2.02-2.24 (m, 4H) , 2.35 (m, 1H) , 2.46-2.52 (m, 1H) , 
2.49 (t, J=7.4 Hz, 2H) , 2.58 (t, J=7 . 0 Hz, 2H) , 2.76 (m, 
1H), 4.24 (t, J-6.7 Hz, 1H) , 6,40 (s, 1H) , 7.06 (dd, 
5 J=8.5, 2.9 Hz, 1H) , 7.2S (d, J=8 . 5 Hz, 1H) , 7.61 (d, 
J=2.9 Hz, 1H) . 
MS-ESI [M-H 2 0+H] + ^613 
Example 10 

17 - ( 1 , 2 -Ethylene) -3,1 6a- dihydroxy- 6 -keto- 7a- f 9 = 
10 [(4,4,5,5, 5-pentaf luoro-n-pentyl) sulf inyl]nanyl]-estra~ 
1,3,5 (10) -trie ne 




15 

Prepared as described for Example 8 using 17- (1,2- 
ethylene) -3 , 16a-dihydroxy-6-keto-7a-[9- (4,4,5,5,5- 
pentaf luoro-n-pentyl) thiononyl]~estra-l , 3 , 5 (10) -triene 
(65 mg, 0.103 mmol) as starting material. The crude pro- 
2 0 duct was purified on column chromatography {heptane- 

EtOAc, 1:2, 1:3) to give the title compound (46 mg, 69%). 
R f (heptane-EtOAc, 1:3)^0.23 

1 H NMR (CDCI3) 5 0.47-0.61 , (ra, 3H) , 0.77 (m, 1H) , 0.82 (s, 
3H) , 2.47 (broad d, J=ll Hz, 1H) , 2.62-2.93 (m, 5H) , 4.23 
25 (broad t f J-7 Hz, 1H) , 7.03 (m, 1H) , 7.25 (d, J-8 Hz, 
1H) , 7.47-7.55 (m, 2H) . 
MS-ESI [M-H 2 0+H] + ==629 
Example 11 

17- (1,2 -Ethylene) -3,6a .16a-trihydroxy-7a-f9- (4,4,5,5,5- 
30 pentaf luoro-n-pentyl) thiononyll-estra-l, 3, 5 (10) - triene 

a. la- (Dimethyl thexyl) -silanyloxy-17- (1, 2 -ethylene) -3,6a- 
dihydroxy-7a-[9- (4,4,5,5, 5 -pentaf luoro-n-pentyl) thiono- 
nyl]-estra-l,3, 5 (10) -triene 

35 




OH 
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NaBH 4 (20 mg, 0,53 mmol) was added to a solution- of 
16a- (dimethyl thexyl) -silanyloxy-17- (1, 2 -ethylene) ~6-keto~ 
7a-[9- {4,4,5,5, 5~pentaf luoro-n-pentyl) thiononyl]-3~tetra- 
hydropyranyloxy~estra-l, 3 , 5 (10) -triene (181 mg, 0.211 
5 mmol) in MeOH (1.0 ml) and THF (0.5 ml) . The reaction 

mixture was stirred for 3 0 min. A solution of pyridinium- 
tosylate in MeOH (1.0 M, 3.0 ml) was added and the reac- 
tion mixture was stirred over night and was then parti- 
tioned between Et 2 0 and water. The organic phase was wa- 

10 shed with water and brine, dried (Na 2 S0 4 ) and concentrated 
at reduced pressure. The residue was purified on column 
chromatography (heptane -EtOAc , 2:1) to give the title 
compound (114 mg, 70%) . 
Rf (heptane-EtOAc, 3:1) =0.25 

15 1 H NMR (CDC1 3 ) 5 0.01, 0.07 (2s, 6H) , 0.34 (m, 2H) , 0.47 
(m, 1H) , 0.80 (m, 1H) , 0.82 (s, 3H) , 0.83 (s, 6H) , 0.88, 
0.88 (2d, J-6.9 Hz, 6H) , 1.79 (d, J-8.2 Hz, 1H) , 1.81- 
1.96 (m, 4H), 1.99 (m, 1H) , 2.09-2.26 (m, 3H) , 2.41 (td, 
J-ll, 4 Hz, 1H) , 2.49 (t, J-7.4 Hz, 2H) , 2.58 (t, J=7.0 

20 Hz, 2H) , 4.23 (d, J=7.9 Hz, 1H) , 4.87 (s, 1H) f 4.88 (m, 
1H) , 6.70 (dd, J=8.4, 2.8 Hz, 1H) , 7.07 (d, ff«8.4 Hz, 
1H) f 7.14 (d, J-2.8 Hz, 1H) . 

b. 17- (1, 2 -Ethylene) -3, 6a .16a-trihydroxy~7a-[9- 
(4,4 , 5, 5, 5-pentaf luoro-n-pentyl) thiononyl]-estra- 
25 1,3,5(10) -triene 




30 Prepared as described for Example 9-b using 16a- (di- 

methyl thexyl) -silanyloxy-17- (1, 2 -ethylene) -3 , 6<x-dihyd~ 
roxy-7a-[9- (4, 4, 5, 5, 5 -pentaf luoro-n-pentyl) thiononyl]- 
estra-l,3,5(10)-triene (94 mg, 0.121 mmol) as starting 
material. The crude product was purified on column chro- 

35 matography (heptane-EtOAc, 2:1) to give the title com- 
pound (62 mg, 81%) . 
R f (heptane-EtOAc, 2:1) =0.22 
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X H NMR (CDCI3) 8 0.47-0.60 (m, 3H) , 0.74 <m, 1H) , 0.83 (s, 
3H) , 1.63 (td, J=ll, 2 Hz, 1H) , 1.71 (m, 1H) , 1.79 (d, 
J=8.0 Hz r 1H) , 1.83-2.04 (m, 4H) , 2.09-2.28 (m, 3H) , 2.42 

(td, J=ll, 4 Hz, 1H) , 2.49 (t, J=7.4 Hz, 2H) , 2.58 (t, 
5 J-7.0 Hz, 2H) , 4.22 (t, J«7 • 3 Hz, 1H) , 4.87 (s, 1H) , 4.90 

(broad t, J=6.4 Hz, 1H) , 6.71 (dd, J=8.3, 2.7 Hz, 1H) , 
7.2 (d, J=8.3 Hz, 1H) , 7.14 (d, J=2 . 7 Hz, 1H) . 
MS-ESI [M~H 2 CM-H3 + =:615 
Example 12 

10 17- (1,2 -Ethylene) -3,6a ,16a-trihydroxy-7a-[9-[ (4 , 4 , 5, 5 , 5- 
pentaf luoro-n-pentyl) sulf inyl]nonyl]-l , 3 , 5 (10) -triene 




Prepared as described for Example 8 using 17- (1,2- 
ethylene) -3, 6a .16a~trihydroxy-7a-[9- (4,4,5,5, 5-penta- 
fluoro-n-pentyl) thiononylJ-estra-l^^dO) -triene (54 mg, 
0.085 mmol) as starting material. The crude product was 
20 purified on column chromatography (heptane -EtOAc, 1:3, 
1:5) to give the title compound (56 mg, quant.). 
R f (heptane-EtOAc, 1:3) =0.15 

*H NMR (CDCI3) 8 0.44-0.59 (m, 3H) , 0 . 75 (m, 1H) , 0.83 (s, 
3H) , 2.41 (broad t, J=11.5 Hz, 1H) , 2.60-2.83 (m, 4H) , 
25 4.21 (broad s, 1H) , 4.89 (broad t, J=6 Hz, 1H) , 6.48, 
6.56 (2s, 1H), 6.70 (dd, J»8.5, 2.3 Hz, 1H) , 7.10 (d, 
J=8.5 Hz, 1H), 7.16 (d, J-2.3 Hz, 1H) . 
MS-ESI [M-H 2 0+H] + =631 
Example 13 

30 17- (1,2 -Ethylene) -3 , 16a-dihydroxy-6a-methoxy~7g-f 9- 
(4,4,5,5, 5-pentaf luoro-n-pentyl ) thiononyl]~estra- 
1,3,5 (10) -triene 

a. 16a- (Dimethyl thexyl) -silanyloxy-17- (1, 2 -ethylene) -6a- 
methoxy-7a-[9- (4 , 4 , 5, 5, 5-pentaf luoro-n-pentyl) thiononyl]- 
35 3-tetrahydropyranyloxy-estra-l,3,5(10) - triene 
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10 




41 



OMo 

NaH (20 mg, 0.62 mmol) was added to a solution of 
1S «- (di.ethylthe.yl, -silanyloxy-17- (1 , »-<^«- 
hydroxy-7a-[9- (4 . 4 , 5. 5, 5-pentaf luoro-n- P entyl, 
3-tetrahydroeyranyloxy-estra-1.3,5(10>-trrene (232 -8. 

0.270 mmol) in THF (2.0 ml) under *. Mel (0.150 ml, _2 
_!> was added and the reaction fixture was 
4 h diluted with Et 2 Q and then filtered through srlrca 
gel'. The filtrate was conoentrated at reduced pressure to 
give the title compound (205 mg, 87%) . 
Rf (heptane-EtOAc, 3:1) -0.61 
15 4 MB (CDC1.) 8 0.01, 0.09 (2S, 6H, , 0.34 m, H . 0.4 

.(». 1H), 0.80 <m. 1H), 0.S2 (.. 3H). 0 83 <s 6» 0^89 
. 0.89 (2d. J-6.8 HZ. 6H). 2.45 (td, J-ll. « ^J*'^' 
(t , j.7.5 HZ. 2H), 2.58 (t. u=7 . 0 Hz, 2H> 3.56. 3.56 
(2 s. 3H>, 3-59 (m, 1H). 3.93 (m. 1H) . 4 . 25 d, - Hz. 
20 1H), 4.35 (m, 1H), 5.36. 5.50 (2t, 3 Hz, IB). 6.89. 6.93 
(2dd, J-B.6. 2.8 HZ, 1H), 7.14 (d, .=8.6 Hz, 1H) . 7.28 

b"' 16a- '(Dimethylthexyl) -silanyloxy-17- (1,2-ethylene) -3- 
h ydroxy-6a-methoxy-7a-t9- (4,4,5.5, 5-pentaf luoro-n- 
25 pentyl) thiononyl]-estra-l ,3,5(10) -trrene 



30 



35 




OMe 

Pyridiniumtoeylate (15 rag) was added to a 
of 16a- (dimethylthexyl) -silanyloxy-17- (1 , 2-ethylene, -6 a- 
methoxy-7a-(9- <4, 4, 5. 5, 5-pentaf luoro-n-pentyl, thro o 1, 
3-tetrahydropyranyloxy-estra-l,3,5(10)-trrene (205 mg 
0.235 mmol) in EtOH (2.0 ml). The reaction mixture was 
stirred over night, concentrated at reduced pressure. 
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redissolved in Et 2 0 and then filtered through silica gel. 
The filtrate was concentrated at reduced pressure to give 
the title compound .(178 mg, 96%) . 
R t (heptane-EtOAc, 3:1) =0.49 
5 X H NMR (CDC1 3 ) 5 0.01, 0.08 (2s , 6H) , 0.34 (m, 2H) , 0.48 

(m, 1H) , 0.80 (m, IB), 0.82 (s, 3H) , 0.83 (s, 6H) , 0.88, 
0.89 (2d, J^6.8 Hz, 6H) , 2.09-2.26 (m, 4H) , 2.43 (broad 
t, J=12 Hz, 1H) , 2.49 (t, J=7.4 Hz, 2H) , 2.58 (t, J=7 . 0 
Hz, 2H) , 3.57 (s, 3H) , 4.25 (d, J=7 . 5 Hz, 1H) , 4.34 {d, 
10 J-4.5 Hz, 1H) , 4.64 (s, 1H) , 6.68 {dd, J=8.7, 2.7 Hs, 
1H) , 7.07 (d, J=2.7 Hz, 1H) , 7.11 (d, J~8.7 Hz, 1H) , 
c. 17- (1, 2 -Ethylene) -3, 16a-dihydroxy~6a-methoxy-7a-[9- 

(4,4,5,5, 5 ~ pent af luoro-n-pentyl) thiononylj-estra- 
1,3,5 (10) - triene 

15 




Prepared as described for Example 9-b using 16a- 
20 ( dimethyl thexyl ) - s i lanyloxy - 17- (1, 2 -ethylene) - 3 -hydroxy - 
6a-rnethoxy-7a-[9- (4,4,5,5, 5-pentaf luoro-n-pentyl) thiono- 
nyl]-estra-l,3,5 (10) -triene (178 mg, 0.226 mmol) as star- 
ting material. The crude product was purified on column 
chromatography (heptane-EtOAc, 5:1, 3:1) to give the tit- 
25 le compound (118 mg, 81%) . 

R f (heptane-EtOAc , 3:1) =0.2 9 

1 H NMR (CDCI3) 5 0.47-0.60 (m, 3H) , 0.74 (m, 1H) , 0.83 (s, 
3H) , 2.09-2.28 (m, 4H) , 2.43 (td, J«11.0, 3.8 Hz, 1H) , 
2.49 (t, J-7.4 Hz, 2H) , 2.58 (t, J«7 . 0 Hz, 2H) , 3.57 (s, 
30 3H) , 4.22 (t, J^7.4 Hz, 1H) , 4.36 (d, J»5 . 0 Hz, 1H) , 4.72 
(s, 1H) , 6. 68 (dd, J-8.4, 2.6 Hz, 1H) , 7.08 (d, J»2 . 6 Hz, 
1H) , 7.11 (d, J=8.4 Hz, 1H) . 
MS-ESI [M-H 2 0+H] + =629 
Example 14 

3 5 17- (1, 2 -Ethylene) -3 , 16a-dihydroxy-6a~methQxy--7a~[9- 

[(4,4,5,5, 5 -pent af luoro-n-pentyl) sulf inyl]nonylj-estra~ 
1,3,5 (10) -triene 
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5 Prepax*ed as described for Example 8 using 17- (1,2- 

ethylerxe) -3 , 16a-dihydroxy-6a~methoxy-7a-[9- (4,4,5,5,5- 
pent af luoro-n-pentyl) thiononyl]- est ra~l , 3 , 5 (10) -triene 
(110 mg, 0.170 mmol) as starting material. The crude 
product was purified on column chromatography (heptane- 
10 EtOAc, 1:2) to give the title compound (94 mg, 83%). 
R f (heptane-EtOAc , 1:2) =0,27 

l H ,MMR (CDC1 3 ) 5 0.46-0*60 (m, 3H) , 0*74 (m, 1H) , 0.83 (s, 
3H) , 1.87-2.04 (m, 2H) , 2.11-2.32 (m, 6H) , 2.42 (broad t, 
J=12 Hz, 1H) , 2.60-2.83 (m, 4H) , 3 .55 (s, 3H) , 4.21 (t, 
15 J-7.5 Hz, 1H) , 4.36 (broad s, 1H) , 5.62, 5.87 (2s, 1H) , 
6.68 {broad d, J-8.5, 1H) , 7.10 (m, 2H) . 
MS-ESI [M-H 2 0-fH] + ==645 
Example 15 

17- (1,2 -Ethylene) ~6[3-f luoro-3, 16a-dihydroxy-7a-[9- 
2 0 (4,4,5,5, 5-pentaf luoro-n-pentyl) thiononyl]-estra- 
1,3,5 (10) -triene 

a. 16a- (Dimethylthexyl ) -silanyloxy-17- (1, 2 -ethylene) -6)3- 
f luoro-3 -hydroxy- 7a-[9~ (4,4, 5, 5, 5-pentaf luoro-n-pentyl) - 
2 5 thiononyl]-estra-l, 3, 5 (10) - triene 




30 A solution of 16a- (dimethylthexyl) -silanyloxy- 17- 

(1,2- ethylene ) - 6p - f luoro- 7a- [9 -(4, 4, 5,5, 5 -pent af luoro- n- 

pentyl) thiononyl]-3-tetrahydropyranyloxy-estra-l, 3, 5 (10) - 

triene (380 mg, 0.441 mmol) in THF (10 ml) and H 2 S0 4 (aq. 

1.0 M r 1.0 ml) was stirred for 5 h and was then partitio- 
3 5 ned between Et 2 0 and NaHCQ 3 (aq.sat.) . The organic phase 

was washed with brine, dried (Na 2 S0 4 ) and concentrated at 
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reduced pressure to give the crude title compound (3 90 
mg) . 

R f (heptane -EtOAc , 3:1) =0.42 

1 H NMR (CDC1 3 ) 5 0.01, 0.07 (2s, 6H) , 0.35 (m, 2H) , 0.48 
5 (m, 1H) , 0.79 (m, 1H) , 0.83 (s, 6H) , 0.84 (s, 3H) , 0.88, 
0.88 (2d, J-6.9 Hz, 6H) , 2,50 (t, J=7 . 4 Hz, 2H) , 2.60 (t, 
J-7.0 Hz, 2H) , 4.26 (d, J=7.4 Hz, 1H) , 4-71 (s, 1H) , 5.24 
(dd, J H|P =51, 1.8 He, 1H) , 6.79-6.86 (m, 2H) , 7.22 (d, 
J=8.4 Hz, 1H) . 

10 b. 17- (1, 2 -Ethylene) -6|3-f luoro-3, 16a-dihydroxy-7a-[9- 
(4,4,5,5, 5 - pent a f luoro - n -penty 1 ) thiononyl]-estra- 
1,3,5(10) -triene 




Prepared as described for Example 9-b using 16a- 
(dimethylthexyl) ~silanyloxy~17- (1, 2 -ethylene) -6p-f luoro- 
3 -hydroxy- 7 a- [9- (4,4,5, 5 , 5 -pentaf luoro-n-pentyl) thiono- 

20 nyl]-estra-l, 3, 5 (10) -triene (377 mg) as starting mate- 
rial. The reaction mixture was stirred for 50 h.The crude 
product was purified on column chromatography (heptane - 
EtOAc , 5:1, 3:1) to give the title compound (120 mg, 44% 
in 2 steps) . 

25 R f (heptane -EtOAc, 3:1) =0.2 

X H NMR (CDCI3) 8 0.47-0.60 (m, 3H) , 0,75 (m, 1H) , 0.86 (s, 
3H) , 1.67 (m, 1H) , 1.83-2.25 (m, 8H) , 2.25-2.38 (m, 2H) , 
2.50 (t, J=7.4 Hz, 2H) , 2.59 (t, J-7 . 0 Hz, 2H) , 4.24 (t, 
J=6.8 Hz, 1H) , 4.82 (s, 1H) , 5.26 (dd, J H .»*51, 2 Hz, 1H) , 

30 6.80-6.86 (m, 2H) , 7.22 (d, J=8 . 1 Hz, 1H) . 
MS-ESI [M-H 2 0+H] + =617 
Example 16 

17- (1,2 -Ethylene) -6p~f luoro-3 , 16a-dihydroxy-7a-[9- 
[(4,4,5,5,5 -pent af luoro-n-pentyl ) sulf inylfeonyl] -estra- 
35 1,3,5 (10) -triene 
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HO' 




10 
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20 



25 



30 



Prepared as described for Example 8 using 17- (1,2- 
ethylene) -6p-f luoro-3 , 16a~dihydroxy-7a-[9- (4,4,5,5,5- 
pentaf luoro-n-pentyl) thiononyl]-estra-l , 3 , 5 (10) -triene 
(71 mg, 0,112 mmol) as starting material. The crude pro- 
duct was purified on column chromatography ( heptane - 
EtOAc, 1:2, 1:3) to give the title compound (56 mg, 77%). 
R f (heptane-EtOAc, 1:3) =0.2 8 

X H NMR (CDC1 3 ) 5 0.47-0.60 (m, 3H) , 0.74 (m # 1H) , 0.86 (s, 
3H) , 2.59-2.85 (m, 4H)', 4.23 (t, J=6.7 Hz, 1H) , 5.26 (d, 
J h ,f=51 Hz, 1H) , 6.32, 6.59 (2s, 1H) , 6.81-6.88 (m, 2H) , 
7.20 (d, J«8.5 Hz, 1H) . 
MS -ESI [M-H 2 0+K] + ==633 
Example 17 

17- (1, 2 -Ethylene) -3 , 16a-dihydroxy-7a-[9- (4,4,5,5,5- 
pentaf luoro-n-pentyl ) thiononylj-estra-l, 3, 5 (10) -triene 
a. 6a/p-Chloro~16<x- (dimethylthexyl ) ~silanyloxy-17- (1,2- 
ethylene) ~7a-[9- (4,4,5, 5, 5-pentaf luoro-n-pentyl) thi ono - 
nyl]-3~tetrahydropyranyloxy-estra-l,3,5 (10) - triene 



A solution of thionyichloride (59 mg, 0.50 mmol) in 
CH 2 C1 2 (0.5 ml) was added to a solution of 16a- (dimethyl- 
thexyl) -silanyloxy-17- (1, 2 -ethylene) -6ct-hydroxy-7ot~[9- 
(4,4,5,5, 5-pentaf luoro-n-pentyl) thiononyl]-3~tetrahydro- 
pyranyloxy-estra-1, 3, 5 (10) -triene (316 mg, 0.368 mmol) 
and EtN(iPr) 2 (103 0.60 mmol) in CH 2 C1 2 (2.0 ml). The 

reaction mixture was stirred for 30 min and was then 
partitioned between Et 2 0 and water. The organic phase was 
washed with 0.1 M HC1 (aq.), water, NaHC0 3 (aq., sat.) 
and brine, dried (Na 2 S0 4 ) and concentrated at reduced 
pressure to give the crude title compound (2 90 mg, 90%) . 




71 



R £ (heptane-EtOAc, 10:1) =0.35 

X H NMR (CDC1 3 ) 5 0.01, 0.07 (2s, 6H> , 0.34 (m, 2H) , 0.47 
(m, 1H), 0.79 (m, 1H), 0.81 (s, 3H) , 0.82 (s, 6H> , 0.88 
<d, J=6.8 Hz, 6H), 2.49 (m, 2H) , 2.58 (t, J=7 . 0 Hz, 2H) , 
3.60 (m, 1H), 3.92 (m, 1H) , 4.25 <m, 1H) , 5.14 (d, J=8.4 
Hz, 1H (6-epimer)), 5.35-5.44 m, 2H (THP , 6-epimer)), 
6 90-7.01, 7.13-7.21, 7.41 (3m, 3H) . 

b. 16a- (Dimethyl thexyl) -silanyloxy-17- (1, 2 -ethylene) -7a- 
[9- (4 , 4 , 5 , 5 , 5-pentaf luoro-n-pentyl) thiononyl]-3-tetrahyd- 
ropyranyloxy-estra-1,3,5 (10) -.triene 



0 



$5 




A solution of LiEt 3 BH in THF (1.0 ml, 1.0 M) was added to 
a solution of 6a/ P -chloro- 16a- (dimethyl thexyl) -sila- 
nyloxy-17- (1 , 2 -ethylene) -7a-[9- (4 , 4 , 5 , 5 , 5-pentaf luoro-n- 
pentyl) thiononyl]-3-tetrahydropyranyloxy-estra-l, 3 ,5(10)- 
triene (290 mg, 0.330 mmol) in DME (2.0 ml) under N 2 . The 
temperature was raised to 85°C and the reaction mixture 
was stirred for 30 min. Another batch of LiEt 3 BH in THF 
(1.0 ml, 1.0 M) was added and stirring was continued at 
85°C over night. After cooling, the reaction mixture was 
partitioned between Et 2 0 and water. The organic phase was 
washed with water and brine, dried (Na 2 SO*> and concen- 
trated at reduced pressure. 

The residue was purified on column chromatography 
(heptane-EtOAc, 50:1, 20:1) to give the title compound 
(175 mg, 63%) . 

R f (heptane-EtOAc, 10:1) =0.3 9 

1 H NMR (CDCI3) S 0.01, 0.07 (2s, 6H) , 0.34 (m, 2H) , 0.47 
(m, 1H), 0.78 (m, 1H) , 0.80 (s, 3H) , 0.83 (s, 6H) , 0.88, 
0.88 (2d, J=6.8 Hz, 6H), 2.36 (broad t, J-11.3 Hz, 1H) , 
2.50 (t, J=7.3 Hz, 2H), 2.58 (t, J=7 . 0 Hz, 2H) , 2.73, 
2.74 (2d, J-16.9, 1H), 2.88 (m, 1H) , 3.59 (m, 1H) , 3.93 
<m, 1H), 4.23 (d, J=7.2 Hz, 1H) , 5.37 (m, 1H) , 6.76 (d, 
J=2.4 Hz, 1H), 6.83 (m, 1H> , 7.17 (d, J=8.5 Hz, 1H) . 
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c. 16a- (Dimethyl thexyl) ~silanyloxy-17- (1, 2 -ethylene) -3- 
hydroxy-7a~[9- (4,4,5,5, 5-pe'ntaf luoro-n-pentyl) thiononyl]- 
estra-1, 3 , 5 (10) -triene 




Prepared as described for Example 9-a using 16a- 
{dimethyl thexyl) -silanyloxy~17 - (1, 2 -ethylene) - 7a-[9~ 

10 (4,4,5, 5, 5-pentaf luoro-n-pentyl) thiononyl]-3 - tetrahyd- 
ropyranyloxy-estra-1 , 3 , 5 (10) - triene (175 Trig, 0.208 mmol) 
as starting material .The crude product was purified on 
column chromatography (heptane-EtOAc, 10:1, 5:1) to give 
the title compound (135 mg, 85%) . 

15 R f ( hept ane - EtOAc , 3:1) =0.50 

*H NMR (CDC1 3 ) 5 0.01, 0.07 (2s, 6H) , 0.34 (m, 2H) , 0.48 
(m,.lH), 0.79 (m, 1H) , 0.81 (s, 3H) , 0.83 (s, 6H) , 0.88, 
0.88 (2d, J=6,8 Hz, 6H) , 2.35 (broad t, J-11.4 Hz, 1H) , 
2.50 (t, J=7.3 Hz, 2H) , 2.58 (t, J=7 . 0 Hz, 2H) , 2.71 (d, 

20 J=16.7, 1H) , 2.86 (dd, J=16.7, 5.2 Hz, 1H) , 4.23 (d, 

J=7.2 Hz, 1H) , 4.55 (s, 1H) , 6.54 (d, J=2 . 4 Hz, 1H) , 6.60 
(dd, J-8.5, 2.4 Hz 1H) , 7.14 (d, J=8 ♦ 5 Hz, 1H) . 
d . 17- (1 , 2-Ethylene) -3 , 16a-dihydroxy- 7a-[9- (4,4,5,5,5- 
pentaf luoro-n-pentyl) thiononyl]-estra-l f 3,5(10) -triene 




Prepared as described for Example 9-b using 16a- 
30 (dimethyl thexyl) -silanyloxy-17- (1, 2-ethylene) -3 -hydroxy - 
7a- [9- (4,4,5,5, 5 -pentaf luoro-n-pentyl) thiononylj-estra- 
1,3,5 (10) -triene (85 mg, 0.112 mmol) as starting mate- 
rial. The crude product was purified on column chromato- 
graphy (hept ane -EtOAc, 5:1) to give the title compound 
35 (46 mg, 67%) . 

R f ( hept ane -EtOAc, 3:1) =0.27 
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X H NMR (CDC1 3 ) 6 0.47-0.59 (m, 3H) , 0.72 (m, 1H) , 0.82 (s, 
3H) , 2.09-2.24 (m, 2H) , 2.28 (m, 1H) , 2.37 (td, J-11.5, 
3.8 Hz, 1H) , 2.50 (t, J=7 . 4 Hz, 2H) , 2.58 (t, J=7 . 0 Hz, 
2H) , 2.73 (d, J=16.8, 1H)., 2.87 (dd, J-16.8, 5.2 Hz, 1H) , 
5 4.21 (t, J-6.5 Hz, 1H) , 4.61 <s, 1H) , 6.54 (d, J=2 . 6 Hz, 
1H) , 6.62 (dd, J=8.4, 2.6 Hz, 1H) , 7.13 (d, J=8.4 Hz, 
1H) . 

MS-ESI [M-H 2 0+Hj + =599 
Example 18 

10 1 7 - ( 1 , 2 -Ethylene) - 3 , 16a~dihydroxy- 7a-[9-[ (4,4,5,5,5- 
• P^ntafluoro-n-pentyl) sulf inyl]nonyl]-estra-l, 3 , 5 (10) - 



Prepared as described for Example 8 using 17- (1,2- 
ethylene) -3 , 16a-dihydroxy-7a-[9-[ (4 ,4,5,5, 5-pentaf luoro-n- 
pentyl) sulf inyl]nonyl]-estra-l , 3 , 5 (10) -triene (46 mg, 
20 0.075 mmol) as starting material. The crude product was 

purified on column chromatography (heptane-EtOAc, 1:2) to 
give the title compound (36 mg, 76%) . 
R f (heptane -EtOAc , 1:2) -0.25 

X H NMR (CDC1 3 ) 8 0.46-0.59 (m, 3H) , 0.73 (m, 1H) , 0.82 (s, 
25 3H) , 1.83-2.00 (m, 2H) , 2.12-2.40 (m, 6H) , 2.59-2.90 (m, 
6H) , 4.20 (t, J=6.6 Hz, 1H) , 5.95, 6.23 (2s, 1H) , 6.56 
(d, J=2.4 Hz, 1H) , 6.62 (m, 1H) , 7.12 (d, J=8.5Hz, 1H) , 
MS-ESI [M-H 2 0+H] + =615 
Example 19 

3 0 17- (1,2 -Ethylene) -3 , 16a-dihydroxy 6-keto-7a- [5~[N-methyl- 
N-3- (4,4, 5, 5, 5-pentaf luoro-n-pentylthio) - propyl amino] - 
pentylj -estra-1, 3,5 (10) -triene 

a. 7a- (5-Chloro-n-pentyl) -16a- ( dime thy lthexyl) - 
silanyloxy-17- (1 , 2 -ethylene) -6-keto-3- 
35 tetrahydropyranyloxy-estra-1 , 3 , 5 (10) -triene 



triene 



15 
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5 Prepared as described for SM4-C using 16a- (dimethyl- 

thexyl) -silanyloxy-17~ (1 , 2-ethylene) -6-keto-3 - tetrahyd- 
ropyranyloxy-estra-1, 3 , 5 (10) -triene (971 mg, 8*54 mmol) 
and l-chloro-5-iodo-pentane (523 mg, 2-25 mmol) as star- 
ting materials. The crude product was purified on column 
10 chromatography (heptane-EtOAc, 20:1) to give the title 
compound (511 mg, 44%) . 
R f (heptane-EtOAc , 10:1) -0.26 

1 H NMR (CDC1 3 ) S 0.01, 0.07 (2s, 6H) , 0.36 (m, 2H) , 0.49 
(m, 1H) , 0.79 (m, 1H) , 0.81 (S, 3H) , 0.83 (s, 6H) , 0.88 
15 (d, J«6.8 Hz, 6H) , 2.34 (m, 1H) , 2.48 (broad d, J«ll-3 
Hz, 1H), 2.74 (m, 1H) , 3.50 (t , J=6.7Hz, 2H) , 3.61 (m, 
1H) , 3.90 (m, 1H) , 4.23 (d, J«7 . 8 Hz, 1H) , 5.46 (m, 1H) , 
7.21 (dd, J-8.5 Hz, 1H) , 7.31 (d, J=8.5 Hz, 1H) , 7.69 (s 
1H) . 

20 b. 16a- (Dimethyl thexyl) -silanyloxy-17- (1, 2-ethylene) -6- 
keto-7a-[5-[N-methyl-N-3~ (4,4,5,5, 5-pentaf luoro-n- 
pentylthio) - propyl amino] - penty 1] - 3 - 1 e t rahydropyranyl oxy - 
estra-1, 3 , 5 (10) -triene 




Nal (50 mg, 0.33 mmol) and TBD-methylpolystyrene 
(350 mg, 0.91 mmol) were added to a solution of 7a- (5- 

30 chloro-n-pentyl) -16a- (dimethyl thexyl) -silanyloxy-17- (1,2 
ethylene) -6~keto-3 -tetrahydropyranyloxy-estra-1 , 3 , 5 (10) - 
triene (175 mg, 0.272 mmol) and 1 -me thy 1 amino- 3- 
(4, 4, 5, 5, 5~pentafluoro-pentylsulf anyl) -propane (175 mg, 
0.660 mmol) in THP (1.0 mL) and MeCN (1.0 mL) . The 

3 5 reaction mixture was stirred under microwave -assisted 
conditions at 180°C for 1 h. After cooling the reaction 
mixture was concentrated at reduced pressure and the 
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residue was purified on column chromatography (CHC1 3 - 
MeOH, 40:1, 20:1) to give the title compound (166 mg, 
70%) as an oil. 
R f (CHCl 3 -MeOH, 10:1) =0.50 . 
5 1 H NMR (CDC1 3 ) 5 0.01, 0.06 (2s, 6H) , 0.36 (m, 2H) , 0.49 
(m, 1H) , 0.79 (m, 1H) , 0.81 (s, 3H) , 0.83 (s, 6H) , 0.88, 
0.89 (2d, J=S.8 Hz, 6H) , 2.18 (s, 3H) , 2.74 (m, 1H) , 3.61 
(m, 1H) , 3.90 (m, 1H) , 4.24 (d, J=7 . 0 He, 1H) , 5.46 (m, 
1H) , 7.20 (d, J=8 . 6 Hz, 1H) , 7.30 (d, J=8 . 6 Hs, 1H) , 7.69 
10 (s, 1H) . 

c. 17- (1, 2 -Ethylene) -16a-hydroxy-6-keto-7a-[5-[N-methyl-N- 
3- (4,4, 5, 5, 5-pentaf luoro-n-pentylthio) -propyl amino] - 
pentyl]-3 - tetrahydropyranyloxy-estra-1 , 3 , 5 (10) -triene 

15 

ex 

o o 

O I" • 

Prepared as described for Example 9~b using 16a- 
(dimethylthexyl) - silanyloxy- 17- (1 , 2 -ethylene) -6-keto-7a- 

20 [5 -[N-methyl -N~3 - (4,4,5,5, 5-pentaf luoro-n-pentylthio) - 
propyl amino] -pentyl]- 3- tetrahydropyranyloxy-estra- 
1,3,5 (10) -triene (179 mg, 0.205 mmol) as starting 
material . The reaction mixture was stirred under 
microwave-assisted conditions at 140°C for 20 min. The 

25 ' crude product was purified on column chromatography 
(CHCl 3 -MeOH, 20:1) to give the title compound (94 mg, 
63%) as an oil. 
R f (CHCl 3 -MeOH, 10:1) =0.40 

X H NMR (CDC1 3 ) S 0.46-0.61 (m, 3H) , 0.79 (m, 1H) , 0.81 (s, 
30 3H) , 2.19 (s, 3H) , 2.75 (m, 1H) , 3.62 (m, 1H) , 3.90 (m, 
1H) , 4.20 (d, J»7.1 Hz, 1H) , 5.47 (m, 1H) , 7.21 (dm, 
J=8.6 Hz, 1H) , 7.31 (d, J=8 . 6 Hz, 1H) 7.69 (m, 1H) , 

d. 17- (1,2 -Ethylene) -3 , 16a~dihydroxy-6-keto~7a-f5~[N- 
methyl -N~ 3- (4,4,5,5, 5-pentaf luoro-n-pentylthio) - 

35 propylamine] - pentyl] ~ es t ra- 1 , 3 , 5 (10) -triene 
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HO' 




5 



MgCl 2 (19 mg, 0.1 mmol) was added to a solution of 



17- (1, 2 -Ethylene) -16a~hydroxy~6-keto~7a-[5-[N~methyl-N~3- 



3-tetrahydropyranyloxy-estra-l, 3 , 5 (10) -triene (94 mg, 
0.129 mmol) in MeOH (2.0 mL) . The reaction mixture was 

10 stirred under microwave-assisted conditions at 150°C for 
1 h. After cooling the reaction mixture was concentrated 
at reduced pressure and the residue was partitioned 
between Et 2 0 and water. The organic phase was washed with 
water and brine, dried (Na 2 SG 4 ) and concentrated at 

15 reduced pressure. The residue was purified on column 
chromatography (CHCl 3 ~MeOH, 20:1) to give the title 
compound (4 0 mg, 48%) . 
R f (CHCl 3 -MeOH, 10:1) =0.27 

1 H NMR (CDCl 3 ) 6,0.46-0.63 (m, 3H) , 0.80 (m, 1H) , 0.80 (s, 
20 3H) , 2.14 (m, 2H) , 2.42 (s, 3H) , 2.53 (t, J«7.2 Hz, 2H) , 

2. 57 (t, J«7.0 Hz, 2H) , 4.19 (d # J=6 . 9 Hz, 1H) , 7.04 (dd, 

J=8.5, 2.9 Hz, 1H), 7.25 (d, J=^8 . 5 Hz, 1H) , 7.41 (d f 

J=2.9 Hz, 1H) . 

MS -ESI [M+H] + «646 
25 Example 20 

17- (1,2-Ethylene) -3,6a .16a- trihydroxy-7a- [5-TN-methyl-N- 

3- (4, 4, 5, 5, 5-pentaf luoro-n-pentylthio) -propylamine]- 

pentylj -estra-1,3,5 (10) -triene 



NaBH 4 (50 mg, 1.3 mmol) was added to a solution of 
17- (1,2 -ethylene) -6-keto-7a~£5-[N~methyl-N-3- (4,4,5,5,5- 
35 pentaf luoro-n-pentylthio) -propylamine] -pentyl } -estra- 
1,3,5 (10) -triene (29 mg, 0.045 mmol) in MeOH (1.0 ml). 
The reaction mixture was stirred for 2 h and was then 
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partitioned between Et 2 0 and water. The organic phase was 
washed with water and brine, dried (Na 2 S0 4 ) and concen- 
trated at reduced pressure. The residue was purified on 
column chromatography (CHCl 3 ~MeOH, 10:1, 5:1) to give the 
5 title compound (20 mg, 69%) . 
R f (CHCl 3 -MeOH, 5:1)^0.17 

1 H NMR (CDCI3) 5 0.44-0,60 (m, 3H) , 0.77 (m, 1H) , 0.80 (a, 
3H) , 2.14 (m, 2H) , 2.36 (s, 3H) , 2.50 (t, J=7 . 1 Hz, 2H) f 
2.56 (t, J^7.0 Hz, 2H), 2.63 (m, 2H) , 4.19 (d, J^6.7 Hz, 
10 1H) , 4.89 (d, J=5.2 Hz, 1H) , 6.68 (dd, J=8.5, 2.4 Hz, 
1H> , 7.07 (d, J=8.5 Hz, 1H) , 7.20 (d, J=2.4 Hz, 1H) . 
MS -ESI [M+H] + =648 
Biological models 

In vitro binding affinty to the estrogen receptor -a (MPS 

15 PharmaServices) 

Binding affinity was determined in a displacement 
assay using hER-a (recombinant, insect Sf cells) with 0.5 
nM 3 H~estradiol as radioligand. The compounds were tested 
in concentrations from 0.03-10.0 nM. Results are given as 

20 IC50 and Ki . 

In vivo e s trogenic agonism (MPS PharmaServices) 

Compounds were administered s.c. (10 rng/kg) for 
three consecutive days to a group of 5 ICR derived im- 
mature female mice weighing approx. 13 g. The animals 

2 5 were sacrificed 24 h after the final dose and wet weight 

of the uterus was measured. A 50% or greater increase in 
the uterine weight relative to the vehicle control group 
indicates possible estrogen agonist activity. 
In vivo estrogenic antagonism (MPS PharmaServices) 
30 Compounds were administered s.c. (10 mg/kg) for 

three consecutive days to a group of 5 ICR derived im- 
mature female mice weighing approx* 13 g and challenged 
with estradiol -benzoate (3 Jig/kg s.c.) immediately after 
each daily dosing. The animals were sacrificed 24 h after 

3 5 the final dose and wet weight of the uterus was measured. 

A 50% or greater reduction in the estradiol -induced 
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increase in uterine weight indicates possible estrogen 
ant agoni s t act ivi ty . 

Table 1 Biological effects of representative examples of 
the compounds according to the present invention 





ERa-aff (nM) 
Ki IC 50 


In vivo 
agonism 
(%) 


in vivo 
antagonism 


ICI 164,384 
SM4* 


0.76 2.67 


43 


66 


ICI 182,780* 


0.41 1.43 


4 


66 


Ex 1 


1.00 3.50 


1 


61 


Ex 4 


0.71 2.48 


4 


58 


Ex 5 


0.34 1.19 


8 


55 


Ex 8 


2.91 10.2 






Ex 10 


1.36 4.75 






Ex 12 


0.45 1.59 






Ex 14 


>10 >10 






Ex 16 


0.30 1.04 






Ex 18 


0.26 0.92 
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CLAIMS 

1. A compound of the general formula I 




R1-0 



10 

I 

wherein 

A is a 8-22 atoms long substituent , which convey 
anti- estrogenic properties to the compound and which sub- 
15 stituent A is defined by D^g, wherein D is chosen from 

the group comprising R4~C(0)R4, R4S (0) 0-2&4, N(R4) 3 , R40R4 
and R4 {C6H4)R4 

wherein R4 independently represents a bond, or H, or 
a halogenated or non-halogenated, saturated or unsatura- 
20 ted, mono-, di- , or trivalent C1-C12 hydrocarbon 

B 1 ,B f 1 are K,H or H,0-R3 or 0-R3,H or H, F or 
together represent ~0; 

Rl is H, or a potentially met abol ical ly unstable 
group chosen from the group comprising a straight, 
25 branched, or cyclic C1-C6 alkyl , C1-C6 acyl, benzoyl, 
sulphamoy 1 , or N- acetyl - sulphamoyl ; 

R2 is H, or a potentially metabolically unstable 
group chosen from the group comprising C1-C6 acyl or 
benzoyl ; 

30 R3 is H, or C1-C3 alkyl, or a potentially metabo- 

lically unstable group chosen from the group comprising 
C1-C6 acyl, benzoyl, sulphamoyl, or N- acetyl -sulphamoyl ; 
and 

X is methylene or a single bond, or 
35 pharmaceutical^ acceptable salts of the compounds 

of the general formula I. 
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2. A compound according to claim 1, 
wherein A is 

- (CH 2 ) 4-*N ( (CH 2 > 0 - 2 H) ( C33ta) 2~ 4 S (O) 0-2 (CH a ) 2-4 (CP 2 ) 1-3CF3 

or 

5 - (CH 2 ) 7 _ 1X S (0) 0-2 (CH a ) 2-4 (CF 2 ) 1-3CF3 

or 

~(CH 2 > 8 ~i 2 C{0)N( (CH 2 ) 0 -2H) (CY 2 ) 2 - 6 Y 
wherein Y is chosen from H or F 
or 

10 - (CH 2 ) 8-9CH (CG 2 H) (CH 2 ) 2-5 <CF 2 ) 1-3CF3 

or 

-C 6 H 4 ~p~0 (CH a ) (O) 0-2 (CH 2 ) 3 -« (CP a ) 1-3CF3 

or 

-C 6 H 4 -p-0(CH 2 ) 2 NMe 2 ; 
15 Rl is hydrogen, or methyl, or acetyl, or benzoyl, or 

sulphamoyl , or N- acetyl -sulphamoyl ; 
R2 is hydrogen; and 

R3 is H, or methyl, or a potentially metabolically 
unstable group chosen from the group comprising C1-C6 
2 0 acyl , benzoyl, sulphamoyl, or N- acetyl- sulphamoyl . 

3 . A compound according to claim 1 or 2 , 
wherein A is 

- (CH 3 ) 4-*N (CHa) (CH 2 ) 2 - 4 S (O) 0 -a (CH a ) 2-4 (CF a ) 1-3CF3 

or 

25 - (CHa) 7.11S (0) 0-2 (CH a ) 2-4 (CP a ) 1-3CF3 

or 

~(CH 2 } 10 C<O)N(CH 3 ) (CY 2 ) 2 - 6 Y 
wherein Y is chosen from H or F 
or 

30 ~{CH 2 ) a -9CH(C0 2 H) (CH 2 ) 2 - 5 (CF 2 ) 1 . 3 CF 3 ; 

B T , B ' f are H,H or H,0-R3 or 0~R3,H or H,F; 

Rl is H, or methyl, or acetyl, or sulphamoyl; and 

R3 is H, or methyl, or acyl; 

4. A compound according to any one of claims 1-3, 
35 wherein A is 

- (CHa) 4 -*N (CH3) (CH 2 ) 3S (O) 0-2 (CHa) 3 CF 2 CF 3 
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or 

- (CH a ) 8-ioS (O) o- 2 (CH 2 ) 2 - 4 (CP 2 ) 1-3CF3 

or 

~ (CH 2 ) 8-9CH <C0 2 H) (CH 2 ) 2-5 (CF 2 ) i-3CF 3 

and 

R3 is H. 

5. A compound according to any one of claims 1-4 
chosen from the group comprising 

11- (3 , lGa-Dihydroxy-^-methylene-estra-l, 3 , 5 (10) -triene- 
7a~yl) -undecanoic acid n-butyl -methyl- amide, 




15 11- (3 , 16a~Dihydroxy~17-methylene-estra-l, 3, 5 (10) -triene- 
7a-yl) -undecanoic acid n-butyl -methyl -amide 3-0~benzoate, 

20 ^ 

11- (3, lSa-Dihydroxy-^-methylene-estra-l^S (10) -triene- 
7a-yl) -undecanoic acid (2 , 2 , 3 , 3 , 4 , 4 ,4-heptaf luoro) -n- 
butyl -methyl - amide , 




5 



10 




30 

3 , 16a-Dihydroxy- 17-methylene-7a-[9-[ (4,4,5,5, 5-penta- 
f luoro-n-pentyl) thio]nonyl]-estra~l, 3 , 5 (10) -triene, 



r * *• 
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3 , 16a-Dihydroxy- 17 -methylene -7a- [9 -[ (4,4,5 , 5, 5 -pent a- 
f luoro-n-pentyl ) sulf inyl]nonyl]-estra-l , 3 , 5 (10) -triene, 



10 



20 



25 



30 




3 , 16a-Dihydroxy-17-methylene-7a-[9~[(4,4 , 5, 5 , 5-penta- 
f luoro-n-pentyl) sulf inyl]nonyl]-estra-l , 3 , 5 (10) -triene 3 
O-acetate, 




3 , 16a-Dihydroxy- 17 -methylene -7a- [9 -[ (4 ,4,5 , 5, 5 -pent a- 
15 f luoro-n-pentyl) sulf inyl]nonyl]-estra~l , 3 , 5 (10) -triene 3 
O-sulfamate, 




3 , 16a-Dihydroxy~ 17 -methylene -7a~[9-[ (4,4,5,5, 5 -pent a - 
f luoro-n-pentyl) sulf inyl]nonyl]-estra-l, 3 , 5 (10) -triene 3 
O-benzoate, 




3 , 16a-Dihydroxy- 17 -methylene -7a- [9 ~[ (4,4,5,5 , 5 -pent a - 
f luoro-n-pentyl) sulf onyl]nonyl]~ est ra-1 ,3,5 (10) -triene, 




35 
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3 , 16a-Dihydroxy-17-methylene-7a-[9-[ (4 ,4,5,5/ 5-penta- 
f luoro-n-pentyl) sulf inyl]octyl]-estra~l, 3 , 5 (10) -triene, 



5 




7a-[9~[ (2,2,3,3,4,4 , 4-Heptaf luoro-n-butyl) sulf inyl]nonyl]~ 
3, 16a-dihydroxy~17 -methyl ene-estra- 1 , 3 , 5 (10) -triene, 




F F 



3 , 16a~Dihydroxy~17-methylene-7a-[9*-[(3 , 3,4,4,5,5,6,6,6- 
nonaf luoro~n~hexyl) sulfonyl]nonyl]-estra-l, 3 , 5 (10) - triene, 

15 




3 , 16<x-Dihydroxy- 17 -methylene -7a~[9-[ (4,4,5,5,6,6,7, 7,7- 
20 nonaf luoro-n-heptyl) sulfonyl]nonyl]-estra-l, 3 , 5 (10) - 
triene, 




3 , 16a~Dihydroxy~17-methylene-7a-[5-[N-raethyl-N-3- 
(4,4,5,5, 5-penta£luoro-n~pentylthio) -propyl amino] ~ pentyl] - 
estra-l, 3 , 5 (10) -triene, 



30 




35 
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3 i6a-Dihydroxy-17-methylene-7a-[5-[N-methyl-N-3- 
(4 4?5?B , s-pentaf luoro-n-pentylsulf inyl) - propyl -no] - 
pentyl]-estra-L, 3 , 5 (10) -triene, 




3 i6a-Dihydroxy-17-methylene-7a-t5-[N-methyl-N-3- 

(I 4?5 S 5-pentaf luoro-n-pentylsulf inyl) -propyl amxno]- 

, 1-5 KhnUt-riene 3-O-sulf amate, 

10 pentyl]-eetra-l,3,5(10) triene 




15 



F 

3 La-Dihydroxy-17-methylene-7a-[5-tN-Tnethyl-N-3- 
(4 4 5 5 f 5-pJ.f luoro-n-pentylsulf inyl) -propyla m xno]- 
pentyll-estra-1, 3,5(10) -triene 3-O-benzoate, 



20 




i i6a-Dihydroxy-l7-methylene-7a-[5-[N-methyl-N-3- 

(4 4? 5 !s J-pentaf luoro-n-pentylsulf onyl) -propylamxno]- 

pentyl]-estra-l , 3 , 5 (10) -triene, 



25 



3 l6a-Dihydroxy-17-methylene-7a-[5-tH-methyl-N-3- 
3 0 (3,3,4.4,5,5,6.6. 6 -nonaf luoro-n-hexyl , -propylene]- 




35 



pentyl]-estra-l, 3 ,5(10) -triene, 
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3, 16a-Dihydroxy-17-methylene-7a-[5-[N-methyl-N~3- 
(4,4,5,5,6,6,7,7, 7-nonaf luoro-n-heptyl) -propylamine] - 
pentyl]~estra~l, 3 , 5 (10) -triene, 



5 




11- (3 / 16a-Dihydroxy-17-methylene-estra-l,3,5 (10) -triene- 
7a-yl) -2- (4,4,5,5, 5-pentaf luoro-n-pentyl) -undecanoic 
10 acid, 




15 11- (3 , 16a~Dihydroxy- 17 -methyl ene~estra-l, 3 , 5 (10) -triene- 
7<x-yl) -2- (4,4,5,5,6,6,7,7, 7 - nona f luoro - n- hep ty 1 ) - 
undecanoic acid, 




11- (3 , 16a-Dihydroxy~17 -methyl ene-estra-l, 3 , 5 (10) -triene- 
7a-yl) -2- (3 , 3 , 4 , 4 , 5, 5, 6, 6 , 6-nonaf luoro -n-hexyl) - 
undecanoic acid, 

25 




30 

10- (3 , 16a- Dihydroxy- 17 -methylene -estra-1 , 3 , 5 (10) -triene- 
7a-yl) -2- (3,3,4,4,5,5,6,6,6-nonafluoro~n-hexyl) -decanoic 
acid, 
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11- (3, 16a-Dihydroxy- 17 -methyl ene-estra-1, 3 , 5 (10) -triene- 
7oc-yl) -2- (3,3, 4 , 4 , 5 , 5 , 6 , 6 , 6-nonaf luoro-n~hexyl) - 
undecanoic acid methylester, 



10 




r r F' 



2-[9~ (3 , 16a~Dihydroxy-17-methylene-estra-l,3,5 (10) - 
triene- 7a~yl ) -nonyl]-2- (3,3,4,4,5,5,6,6, 6-nonaf luoro-n- 
hexyl) -ma Ionic acid, 



15 



20 



HO' 




OK 



OH 



F 



OH F F p 



11- (3, 6a, 1 6a-Trihydroxy- 17 -methylene- estra~l, 3 , 5 (10) 
triene - 7a-yl ) -undecanoic acid n-butyl -methyl -amide, 




3 , 6a, 16a-Trihydroxy-17-methylene-7a-[9-[{4 / 4 / 5, 5, 5- 
pentafiuoro~n-pentyl) thio]nonyl]-estra~l, 3 , 5 (10) -triene, 



* * « 

*» 5. * 
* J. * 



25 



30 




3, 6a, 16a~Trihydroxy-17-methylene-7a~[9-[(4,4 , 5,5,5- 
pentaf luoro-n-pentyl) sulf inyl]nonyl]~estra-l , 3 , 5 (10) 
triene, 




35 
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3, 6a, 16a-Trihydroxy~17-methylene-7a-[9~[(4 , 4, 5, 5, 5- 
pentaf luoro-n-pentyl) sulf inyl]nonyl]~estra-l,3, 5 (10) - 
triene 3 -O-sulf amate, 




3,6a, 16a-Trihydroxy- 17 -methylene - 7a- [5 -[N-methyl -N- 3 - 
(4,4,5,5, 5 -pentaf luoro-n-pentyl thio) -propylamine] -pentyl] 
10 estra-1, 3 , 5 (10) -triene, 




F 
F 



15 3, 6a, 16a-Trihydroxy-17-tnethylene-7a-[5-[N-methyl-N-3- 

(4,4,5, 5, 5 -pentaf luoro-n-pentyl thio) -propyl amino] -pentyl] 
estra-1 , 3 , 5 (10) -triene 3-O-sulfamate , 




3,6a, 1 6a-Tr ihydroxy- 17-methylene- 7a- [5 -[N-methyl -N- 3 - 
(4,4,5,5, 5 -pentaf luoro -n -pentyl sulfinyl) -propylamine] - 
pentyl]-estra-l, 3 , 5 (10) -triene, 




i 2 

6h 



3,6a, 16a-Trihydroxy-17-methylene-7a-[5-[N-methyl-l\F-3- 
30 (3,3,4,4,5,5,6,6, 6-nonaf luoro- n-hexyl) -propyl ami no] - 
pentyl]-estra-l, 3, 5 (10) -triene, 



F'F F 
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11- (3, 6a, 16a-Trihydroxy-17~methylene-estra-l, 3, 5 (10) - 
triene - 7a~yl ) -2-0,3,4,4,5,5,6,6,6 -nonaf luoro-n-hexyl ) 
undecanoic acid, 




10- (3, 6a, 16a-Trihydroxy-17-methylene-estra-l,3,5 (10) - 
triene- 7a-yl) -2- (3,3,4,4,5,5,6, 6 , 6-nonaf luoro-n-hexyl) 
decanoic acid, 




O OH 



11- (6P-Fluoro-3, 16a-dihydroxy~ 17 -methyl ene-estra- 

1, 3, 5 (10) - triene -7a-yl) -undecanoic acid n-butyl -methyl- 

amide, 




6p-Fluoro-3 , 1 6a~ dihydroxy- 17 -methylene- 7a- [9- [ (4,4,5,5,5- 
pentaf luoro-n-pentyl) thio]nonyl]~estra-l, 3 , 5 (10) -triene, 




6(3- Fluoro -3,1 6a -dihydroxy- 1 7 -methylene - 7a- [9 - [(4,4,5,5,5* 
pentaf luoro-n-pentyl) sulf inyl]nonyl]-estra-l, 3 , 5 (10) - 
triene, 



k * ■ 



35 




F F 
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6p- Fluoro -3,1 6a- dihydroxy ~ 1 7 - methyl ene - 7a- [5 - [N~methy 1 -N- 
3- (4,4,5,5, 5-pentaf luoro-n-pentylthio) - propyl ami no] - 
pentyl]-estra~l, 3 , 5 (10) -triene, 




F F 



6P- Fluoro- 3 , 1 6a-dihydroxy- 17 -methylene -7a- [5- [N-methyl-N- 
3- (4,4,5,5,5 -pentaf luoro-n-pentylsulf inyl ) -pr opyl amino] - 
pentyl]-estra-l, 3, 5 (10) -triene, 




6P-Fluoro-3 , 16a~dihydroxy-17-methylene-7a-[5-[N-methyl~N- 
3 - (3,3,4,4,5,5,6,6, 6 - nonaf 1 uor o - n- hexy 1 ) -propyl amino] - 
pentyl]-estra~l, 3,5 (10) -triene, 




F F F 



11- (6p-Fluoro-3 , 16a~dihydroxy-17-methylene-estra- 

1,3,5 (10) ~ triene- 7a-yl) -2- (3,3,4,4,5,5,6,6,6 -nonaf luoro- 

n-hexyl) -undecanoic acid, 




F F 



10- (6p-Fluoro-3 , 16a- dihydroxy- 17 -methylene -est ra~ 
1,3,5(10) - triene- 7a-yl) -2-0,3,4,4,5,5,6, 6, 6 -nonaf luoro- 
n-hexyl ) -decanoic acid, 
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3 , 6p , i6a-Trihydroxy-17-methylene-7a-t9-[ (4,4,5,5,5- 
pentaf luoro-n-pentyl) sulf inyl]nonyl]-e S tra-l , 3 , 5 (10) - 
triene, 




10 



3 , 6P, i6a-Trihydroxy-l7-methylene-7a-[5-[N-methyl-N-3- 
(4,4,5,5, 5-pentaf luoro-n-pentylthio) -propylamine] -pentyl] 
estra-1,3,5 (10) -triene, 



HO 




F F 



OH 



15 



3 6 p, 16a-Trihydroxy-17-methylene-7a-[5-[N-methyl-N-3- 
(4,4,5,5, 5-pentaf luoro-n-pentylsulfinyl) -propylamino]- 
pentyl]-estra-l, 3 ,5(10) - triene, 



20 




11- (3 , ep, 16a-Trihydroxy-17-methylene-estra-l, 3 , 5. (10) - 
triene -7a-yl ) -2 - (3 , 3 , 4 , 4 , 5 , 5 , 6 , 6 , 6-nonaf luoro-n-hexyl) 
undecanoic acid, 



25 




30 



11- (17- (1 , 2-Ethylene) -3 , l6a-dihydroxy-estra-l ,3,5(10) 
triene-7a-yl) -undecanoic acid n-butyl -methyl -amide , 




35 
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11- (17- (1,2 -Ethylene) -3, 16a-dihydroxy-estra-l,3, 5 (10) - 
triene~7oc-yl) -undecanoic acid n-butyl-methyl -amide 3-0- 
benzoate , 



10 



15 




11- (17- (1,2 -Ethylene) -3 , 16a-dihydroxy-estra- 1 ,3,5 (10) 
triene-7a-yl) -undecanoic acid (2,2,3,3,4,4, 4 -hepta- 
fluoro) -n -butyl -methyl -amide, 




17- (1 , 2 -Ethylene) -3 , 16<x-dihydroxy-7a-[9-[ (4 , 4 , 5 , 5 , 5- 
pentaf luoro-n-pentyl) thio]nonyl]-estra-l, 3, 5 (10) -triene, 



20 




17- (1 , 2 -Ethylene) -3 , 16a-dihydroxy-7a-[9-[ (4,4,5,5,5- 
pentaf luoro-n-pentyl) sulf inyl]nonyl]-estra-l, 3 , 5 (10) 
triene , 



25 



30 




17 - ( 1 , 2 - Ethylene ) - 3 , 1 6oc-dihydroxy- 7a- [9 - [{4, 4,5, 5,5- 
pentaf luoro-n-pentyl) sulf inyl]nonyl]-estra-l, 3 , 5 (10) • 
triene 3-O-acetate, 



35 
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17- (1, 2 -Ethylene) -3 , 16a-dihydroxy-7a-[9-[ (4 , 4 , 5 , 5 , 5~ 
pentaf luoro-n~pentyl) sulf inyl]nonyl]-estra~l, 3 , 5 (10) 
triene 3 -O- sulf amate, 




17- (1 , 2 -Ethylene) -3 f 16a~dihydroxy- 7a-[9-[ (4,4,5,5,5- 
pentaf luoro-n~pentyl ) sulf onyl]nonyl]-estra-l, 3 , 5 (10) 
10 triene, 




15 17- (1,2 -Ethylene) -3 , 16a-dihydroxy-7a-[9-[ (4 , 4 , 5 , 5 , 5- 
pentaf luaro-n~pentyl) sulf inyl]octyl]-estra-l , 3 , 5 (10) - 
triene, 




F 

F F 



17- ( 1 , 2 -Ethylene) -7a-[9 -[ (2,2,3,3,4,4 , 4-heptaf luoro-n- 
butyl) sulf inyl]nonyl]~3 , 16a~dihydroxy-estra~l, 3 , 5 (10) - 
triene, 




F F 



17- (1,2 -Ethylene) -3 , 16a~dihydroxy-7a-[9- 
30 [(3,3,4,4,5,5,6,6, 6-nonaf luoro-n~hexyl) sulf onyl]nonyl]« 
estra-1, 3 , 5 (10) -triene, 
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17-<i,2~Ethylene)-3,16a-dihydroxy-7a-[9- 

[ (4 , 4 , 5 , 5 , 6 , 6 , 7 , 7 , 7 -nonaf luoro-n-heptyl ) sul f onyl]nonyl] - 

estra-1,3, 5 (10) -triene, 




F. F f 



17- (1,2-Ethylene) -3 , 16a-dihydroxy-7a-[5-[N-methyl-N-3 - 
(4,4,5,5, 5-pentaf luoro-n-pentylthio) -propylamine] -pentyl] - 
10 estra-1,3, 5(10) -triene, 




15 17- (1,2-Ethylene) -3, i6a-dihydroxy-7a-[5-[N-methyl-N-3- 

(4,4,5,5, 5-pentaf luoro-n-pentylthio) -propylamino] -pentyl] - 
estra-1,3, 5 (10) -triene 3-O-benzoate, 



20 




17- (1,2-Ethylene) -3 , i6a-dihydroxy-7a-[5-[N-methyl-N-3 - 
(4,4,5,5, 5-pentaf luoro-n-pentylthio) -propylamino] -pentyl] - 
estra-1,3 , 5 (10) -triene 3-O-acetate, 



25 




.1. 



30 



17- (1,2-Ethylene) -3 , 16a-dihydroxy-7a-[5-[N-methyl-N-3- 
(4,4,5,5 , 5-pentaf luoro-n-pentylthio) - propylamino] -pentyl j- 
estra-l,3,5(10)-triene 3-0-sulf amate, 



OH 
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17- (1, 2 -Ethylene) -3/ 16a-dihydroxy-7a~[5-[N-methyl-N-3~ 
(4,4,5,5, 5-pentaf luoro-n-pentylsulf inyl) -propy 1 amino]- 
pentyl]-estra-l, 3 , 5 (10) -triene, 




17- (1, 2 -Ethylene) -3 , 16a-dihydroxy~7a~[5-[N-methyl-N-3- 
(4,4,5,5, 5-pentaf luoro-n-pentylsulf onyl) -propyl amino] - 
10 pentyl]-estra-l,3,5 (10) -triene, 




15 17- (1,2- Ethyl ene ) -3, 16a- dihydroxy - 7a - [5 - [N -methyl -N-3« 
(3,3,4,4,5,5,6,6, 6-nonaf luoro-n-hexyl) -propylamine]- 
pentyl]-estra-l , 3 , 5 (10) -triene, 




17- (1,2 -Ethylene) -3 , 16a~dihydroxy-7a-[5~[N-methyl-N-3- 
(4,4,5,5,6,6,7,7,7 -nonaf luoro-n- heptyl ) -propyl amino] - 
pentylj-estra-l ,3,5 (10) -triene, 




11- (17- (1,2-Ethylene) -3 , 16a- dihydroxy- est ra-1, 3 , 5 (10) 
30 triene~7a-yl) -2- (4, 4, 5, 5, 5-pentaf luoro-n-pentyl) - 
undecanoic acid, 



35 
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11'- (17- (1 ; 2 -Ethylene) -3 , 16<x-dihydroxy-estra-l, 3 , 5 (10) - 
triene-7a-yl) -2- (4 , 4 , 5 , 5 , 6 , 6 , 7 , 7 , 7-nonaf luoro-n-heptyl) 
undecanoic acid, 



10 




11- (17- (1,2 -Ethylene) -3 , 16a-dihydroxy~estra-l , 3 , 5 (10) - 
triene - 7ce-yl )-2-{3,3,4,4,5,5, 6,6,6 -nonaf luoro-n-hexyl ) 
undecanoic acid, 



15 



20 



25 



30 



35 




P P F 



10^ (17- (1, 2 -Ethylene) -3, 16a-dihydroxy-estra~ 1 ,3,5 (10) - 
triene- 7a-yl) -2- (3,3,4,4,5,5,6,6, 6-nonaf luoro-n-hexyl) 
decanoic acid, 




11- {17- (1,2-Ethylene) -3 # 16<x-dihydroxy-estra-l , 3 , 5 (10) - 
triene ~7a~yl) -2- (3 , 3 , 4 , 4, 5, 5, 6 , 6 , 6-nonaf luoro-n-hexyl) • 
undecanoic acid raethylester, 




2-[9- (17- (1, 2 -Ethylene) -3 , 16a-dihydroxy-estra~l , 3 , 5 (10) 
triene - 7cc-yl ) -nonyl]-2 - (3,3,4,4,5,5,6,6,6 -nonaf luoro-n- 
hexyl) -malonic acid, 



O^OH 
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11- (17- (1 , 2-Ethylene) -3 , 6a, 6a-trihydroxy-estra-l, 3 ,5(10) 
triene-7a-yl) -undecanoic acid n-butyl 7 methyl - amide, 



15 




20 



11- (17- (1 , 2-Ethylene) -3 , 6a, 6a-trihydroxy-estra-l , 3 , 5 (10) 
triene-7a-yl) -undecanoic acid (2 , 2 , 3 , 3 , 4 , 4 , 4-hepta- 
fluoro) -n-bxatyl-methyl-amide, 




OH 



F F 



17- (1, 2-Ethylene) -3,6a, 6a-trihydroxy-7a-[9-[ (4 , 4, 5,5,5- 
pentafluoro-n-pentyl) thio]nonyl]-estra-l , 3 , 5 (10) -triene, 




HO' - V - ^ - ^ 

OH P 

17-(l,2-Ethylene)-3 / 6a,6a-trihydroxy-7a-[9-[(4,4,5,5,5- 
pentaf luoro-n-pentyl) sulf inyl]nonyl]-estra-l, 3 , 5 (10) - 
triene, 



25 



30 




17- (1, 2-Ethylene) -3,6a, 6a-trihydroxy-7a-[9-[ (4, 4, 5,5,5- 
pentafluoro-n-pentyl) sulf inyl]nonyl]-estra-l, 3 , 5 (10) - 
triene 3 -O-sulf amate , 




35 
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17- (1 , 2 -Ethylene) -3 , 6a, 6a-trihydroxy-7a-[9-[ (4,4,5,5,5- 
pentaf luoro-n-pentyl) sulf onyl]nonyl]-estra~l , 3 , 5 (10) - 
triene, 




17 - (1 , 2 -Ethylene) ~7a-[9-[ (2 ,2,3,3,4,4,4 -heptaf luoro-n- 
butyl) sul f inyl]nonyl] - 3 , 6a, 6a-trihydroxy~estra~l , 3 , 5 (10) 
10 triene, 




15 17- (l, 2 -Ethylene) -3 , 6a, 6a-trihydroxy-7a-[5-[N~methyl-N-3~ 
(4,4,5, 5 , 5 -pentaf luoro~n~pentylthio) - propyl ami no] - pent y 1 ] 
estra-1, 3 , 5 (10) -triene, 




F F 



17- (1, 2-Ethylene) -3 , 6a, 6a-trihydroxy-7a-[5-[N-methyl-]SJ-3- 
(4,4,5,5, 5 -pentaf luoro-n-pentylthio) -propyl amino] - penty 1 ] 
estra-1, 3 , 5 (10) -triene 3-O-sulf amate, 




17- (1,2 -Ethylene) -3 , 6a, 6a~trihydroxy-7a-[5~[N~methyl-N-3- 
30 (4, 4, 5, 5, 5-pentaf luoro-n-pentylsulf inyl) -propyl amino] - 
pent yl]- estra-1, 3, 5 (10) -triene, 




• » 
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17- (1/2 -Ethylene) - 3, 6a, 6a~trihydroxy-7a-[5-[N-methyl~N-3- 
(4/4,5,5, 5-pentaf luoro-n~pentylsulf onyl) -propylamine]- 
pentyl]~estra-l , 3 , 5 (10) -triene, 



10 



15 




F F 



11- (17- (l f 2 -Ethylene) -3, 6a, 6a-trihydroxy-estra-l , 3 , 5 (10) 
triene -7a-yl) -2- (4,4, 5, 5, 5-pentaf luoro-n-pentyl) -unde- 
canoic acid, 



^6* 




11- (17- (1, 2 -Ethylene) -3, 6a, 6a-trihydroxy-estra-l, 3 , 5 (10) 
triene- 7a- yl) -2- (4,4,5,5,6,6,7, 7, 7-nonaf luoro-n-heptyl) - 
undecanoic acid, 



20 



25 



30 



35 




10- (17- (1, 2 -Ethylene) -3, 6a, 6a-trihydroxy~estra~l , 3 , 5 (10) 
triene- 7a- yl) -2- (3 , 3 , 4 , 4 , 5, 5 , 6, 6 , 6-nonaf luoro-n-hexyl) - 
decanoic acid, 



HO* 




OH 




O OH 



11- (17- (1, 2 -Ethylene) -3 , 6a, 6a-trihydroxy-estra~l , 3 , 5 (10) 
triene-7a-yl) -2- (4 , 4 , 5, 5, 5-pentaf luoro-n-pentyl) - 
undecanoic acid methylester , 




• * 
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11- (17- (1 , 2-Bthylene) -3 , 6a, 6a-trihydroxy-e S tra-l , 3 , 5 (10) 
triene-7a-yl) -2- (4 , 4 , 5 , S , 6 , 6 , 7 , 7 , 7-nonaf lucre -n-heptyl) - 
undecanoic acid methylester, 




10 



2-[9-(17-(l, 2 -Ethylene) -3,6a, 6a-trihydroxy-estra- 
l,3,5(10)-triene-7a-yl)-nonyl]-2-(3,3,4,4,5,5,6,6,6 

nonaf luoro-n-hexyl) -malonic acid, 




15 



0""~OH F p P 

ll-(17-(l,2-Ethylene)-6P-fluoro-3,16a-dihydroxy-estra- 
1,3,5(10) ~triene-7a-yl) -undecanoic acid n- butyl -methyl- 
amide, 



20 



HO' 




25 



11- (17- (l f 2-Bthylene) -60-fi luoro-3 , 16a-dihydroxy-estra- 
l / 3,5(10)-triene-7a-yl)-undecanoic acid (2,2,3,3,4,4,4 
heptaf luoro) -n-butyl -methyl -amide , 




F F 



30 



17-(l,2-Ethylene)-6(i-fluoro-3,16a-dihydroxy-7a-[9- 
[(4,4,5,5, 5-pentaf luoro-n-pentyl) thio]nonyl]-estra- 
1,3,5 (10) -triene, 



35 




F F 
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17-(l,2-Ethylene)-6i3-fluoro-3,16a-dihydroxy-7a-[9- 
[(4,4,5,5 , 5-pentaf luoro-n-pentyl) sulf inyl]nonyl]-e S tra- 
1,3,5 (10) -triene, 




17- (1,2 -Ethylene) -6(5-f luoro-3 , i6a-dihydroxy-7a-[9- 
[(4,4,5,5,5 - pentaf luoro-n-pentyl) sulf inyl]nonyl]-estra- 
1,3,5 (10) -triene 3-O-sulf amte, 




17- (1,2-Ethylene) -6?-f luoro-3 , l6a-dihydroxy-7a-[9- 
[(4,4,5,5,5-pentafluoro-n-pentyl)sulfonyl]nonyl]-estra- 

1,3,5 (10) -triene, 




17- (1,2-Ethylene) -6p-f luoro-3 , i6a-dihydroxy-7a-[5-[N- 
methyl-N-3- (4,4, 5, 5, 5 -pentaf luoro-n-pentyl thio) -propyl - 
aminoj-pentyll-estra-l, 3 , 5 (10) -triene, 




e 

17- (1,2-Ethylene) -6p-f luoro-3 , 16a-dihydroxy-7cc-[5-[N- 
methyl -N- 3- (4,4,5,5 , 5-pentaf luoro-n-pentylthio) -propyl- 
amino]-pentyl]-estra-l,3,5(10) -triene 3-0-sulf arnate, 
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10 



15 



20 



25 



30 



17- (1,2 -Ethylene) -6($-f luoro-3 , 16a-dihydroxy-7a-[5-[N- 
methyl -N-3- (4, 4 , 5, 5 , 5-pentaf luoro-n~pentylsulf inyl) - 
propylamino]-pentyl]-estra-l,3,5 (10) -triene, 




17- (1,2 -Ethylene) ~6[J-f luoro-3 , 16a-dihydroxy-7a~[5-[N- 
rnethyl-N-3- (4,4 , 5 , 5, 5-pentaf luoro-n-pentylsulf onyl) - 
propylamine] - pent yl] ~ estra- 1 , 3 , 5 (10) -triene, 




11- (17- (1,2 -Ethylene) -6p-f luoro-3 , 16a-dihydroxy-estra- 
1,3,5 (10) -triene-7a-yl) -2- (4,4, 5 , 5, 5-pentaf luoro-n- 
pentyl) -undecanoic acid, 




11- {17- (1, 2 -Ethylene) -6(5~f luoro-3 , 16a-dihydroxy-estra- 
1,3,5(10) -triene- 7oc*-yl) -2- (4,4,5,5,6,6,7,7, 7-nonaf luoro 
n-heptyl) -undecanoic acid, 




11- (17- (1, 2 -Ethylene) -6p-f luoro-3 , 16a-dihydroxy-estra- 
1, 3, 5 (10) -triene-7a-yl) -2- (4,4,5,5,6,6 , 7, 7, 7-nonaf luoro 
n-heptyl) -undecanoic acid methylester, 



35 
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17- (1 , 2-Ethylene) -3 , 6p, 6a-trihydroxy-7<x-[9-[ (4,4,5,5,5- 
pentaf luoro-n-pentyl) thio]nonyl]-estra-l ,3,5(10) -triene, 




f. r 



17- (1, 2-Ethylene) -3 , 6p, 6<x-trihydroxy-7a-[9-[ (4 , 4 , 5 , 5 , 5- 
pentaf luoro-n-pentyl) sulf inyl]nonyl]-estra-l, 3 , 5 (10) - 
triene , 



HO' 




17- (1, 2-Ethylene) -3, 6p,6a-trihydroxy-7a-[5-[N-methyl-N-3- 
(4,4,5,5, 5- P entaf luoro-n-pentyl thio) -propyl amino] -pentyl]- 
estra-1,3,5 (10) -triene, 



HO' 




P. F 



17- (l, 2-Ethylene) -3 , 6jJ, 6a-trihydroxy-7a-[5-[N-methyl-N-3 • 
(4,4,5,5 , 5-pentaf luoro-n-pentylsulf inyl) - propyl amino) - 
pentyl]-estra-l,3,5(10) -triene, 




11- (17- (1 , 2-Ethylene) -3 , 6(3, 6a-trihydroxy-estra-l, 3 , 5 (10) 
triene-7a-yl) -2- (4 , 4 , 5, 5, 5-pentaf luoro-n-pentyl) - 
undecanoic acid, 
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11- (17- (1,2 -Ethylene) -3 , 6p , 6<x~trihydroxy-estra-l , 3 , 5 (10) 
triene-7a-yl) -2- (4,4,5,5, 6, 6, 7, 7, 7-nonaf luoro-n-heptyl) - 
undecanoic acid, 



10 




17- (1,2 -Ethylene) -3 , 16a-dihydroxy-6-keto-7a~[9- 
(4,4,5,5,5 -pentaf luoro-n-pentyl ) thiononyl]-estra- 
1,3,5(10) -triene, 




15 17- (1,2 -Ethylene) -3, 16a-dihydroxy-6~keto-7a-[9~ 

[(4,4,5,5,5 -pentaf luoro-n-pentyl ) sulf inyl]nonyl]-estra- 
1,3,5(10) -triene, 



20 



25 



30 




17- (1, 2 -Ethylene) -3 , 16a-dihydroxy-6-keto-7a-[5-[N~methyl- 
N-3- (4,4, 5, 5, 5-pentaf luoro-n-pentylthio) -propyl amino] - 
pentyl]-estra-l , 3 , 5 (10) -triene, 



HO' 




F F 



17- (1,2 -Ethylene) -3 , 16a-dihydroxy~6a~methoxy-7a-[9- 
(4,4,5,5 , 5 -pentaf luoro-n-pentyl) thiononylj-estra- 
1,3,5 (10) -triene, 



35 
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17- (1,2 -Ethylene) -3 , i6a-dihydroxy-6a-methoxy-7a-[9- 
[(4,4,5,5, 5-pentaf luoro-n-pentyl) sulfi inyl]nonyl]-estra- 
1, 3 , 5 (10) -triene, 




P 

17- (1,2 -Ethylene) -3 , l6a-dihydroxy-6p-methoxy-7ot-[9- 
(4,4,5,5 , 5-pentaf luoro-n-pentyl) thiononyl]-estra- 
10 1,3,5 (10) -triene, 



OMe 



15 



20 



25 



30 



35 




^ , and 

17-(l,2-Ethylene)-3,16a-dihydroxy-6p-methoxy-7a-[9- 
[ (4 , 4, 5, 5, 5-pentaf luoro-n-pentyl) sulf inyl]nonyl)-estra- 
1,3,5 (10) -triene 




6. A compound according to any one of claims 1-5 for 



use as a medicament . 

7. use of a compound according to any one of claims 
1-5 for the manufacturing of a medicament for the treat- 
ment of an estrogen related disorder or condition that 
benefits from antiestrogen treatment. 

8 . Use according to claim 7 , wherein the estrogen 
related disorder or condition is chosen from the group 
comprising estrogen dependent breast cancer, anovulatory 
infertility, menstrual disorders, male pattern baldness, 
dysfunctional uterine bleeding, endometrial polyps, be- 
nign breast disease, uterine leiomyomas, adenomyosis, 
ovarian cancer, endometrial cancer, melanoma, prostate 
cancer, cancers of the colon, CMS cancers, endometriosis , 
polycystic ovary syndrome, infertility and contraception 
in males. 
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9. Use according to claim 7 or 8, wherein the estro- 
gen related disorder is estrogen dependent breast cancer. 

10. A pharmaceutical composition comprising a com- 
pound according to any one of claims 1-5, admixed with 

5 one or more pharmaceutical ly acceptable excipients or 
carriers . 

11. A pharmaceutical composition according to claim 
10, wherein the excipients are chosen from the group com- 
prising filling agents, lubricants, flavours, colourings, 

10 sweetenings, buffers, acidifying agents, diluents and 
preservatives . 

12 . A pharmaceutical composition according to any 
one of claims 10-11, which is administered orally, intra- 
muscularly, intravenously, intraperitoneally or subcu- 

15 taneously, via implants, rectally, intranasal ly, trans - 
dermal ly, or vaginally; preferably orally, transdermal ly 
or intranasally. 

13. A method of treatment comprising administration 
of a pharmaeutically effective amount of compound accor- 

20 ding to claim 1-5 or a pharmaceutical composition accor- 
ding to claim 10-12 to a subject suffering from an estro- 
gen dependent disorder or condition. 

14 . A method of treatment according to claim 13 , 
wherein the estrogen dependent disorder or condition is 

25 chosen from the group comprising estrogen dependent 

breast cancer, anovulatory infertility, menstrual dis- 
orders, male pattern baldness, dysfunctional uterine 
bleeding, endometrial polyps, benign breast disease, 
uterine leiomyomas, adenomyosis, ovarian cancer, endomet- 

30 rial cancer, melanoma, prostate cancer, cancers of the 

colon, CNS cancers, endometriosis, polycystic ovary syn- 
drome , infertility and contraception in males. 

15. A method of treatment according to claim 13 or 
14, wherein the estrogen dependent disorder is estrogen 

35 dependent breast cancer. 
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ABSTRACT 



The present invention relates to novel compounds 
which are 7a- substituted i7-alkylene-16a-hydroxy steroi- 
dal estrogens. This invention specifically relates to 
estrogen derivatives where the 7a-substituent is chosen 
in such a way that it conveys ant i- estrogenic properties 
to the compound. The present invention also relates to 
use of said compounds as a medicament, and for the treat- 
ment of estrogen dependent disorders, a pharmaceutical • 
composition comprising one or more of said compounds and 
a method of treatment. 
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